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PREFACE 


Since 1972 after the United Nations Conference on Human Environment at Stockholm, an environ- 
mental protection movement all over the world has been started and people have become aware of 
the problems of environment which are linked to their survival. The problems of environmental degra- 
dation specially the level of environmental pollution has become so serious largely due to urbanisation, 
industrialisation and deforestation that urgent action has to be taken to restore the quality of the 
environment for the survival of the human species. Environmental pollution have become very serious 
in cities and metropolies mainly because of automobile exhausts and industrial emissions and 
effiuents. Realising the seriousness of the problem, the Central Govt. has constituted an Authority 
called Environmental Pollution Control Authority for the National capital region (Delhi) in Janu- 
ary, 1998 and the Authority has been empowered Under Section-5 of the Enviromnent Protection 
Act, 1986 to regulate standards of emissions of discharge from various sources. The Authority, 
besides other matters, can control vehicular poliution and take necessary steps to ensure compli- 
ance of specified emission standards by vehicles, maintain noise standards and it will exercise the 
powers of entry, inspection, search and seizure Under Section-10 of the Environment Protection Act. 
The Ministry of Environment & Forests of the Govt. of India has drawn up a white paper on pollution 
in Delhi along with action plan. 


Such an action plan is also required for most of the cities of India. Although, we do not have 
metropolies in Orissa but the fact remains that Bhubaneswar is a fast growing city and lot of 
construction works, roads, buildings and increase in traffic density are going on. Unless we become 
vigilant from now and take appropriate environmental protection measures, we will face dangerous 
problems in future. It is a fact that the city of Bhubaneswar has not developed as per the pian, 
originally thought of. The forests consisting of ever green and semi ever green trees and the wet 
lands in and around Bhubaneswar have vanished due to spread of urbanisation. As per 1991 
census, the population of Bhubaneswar was about 4.1 lakh which has definitely grown-up and 
reached an estimated figure of 7.0 to 8.0 lakh at present. Some 10,000 automobiles pass the 
Gopabandhu Square and Raj Bhawan Square during 7.00 a.m. to 3.00 p.m. every day. The Municipal 
waste generation has increased in quantity (300-400 MT) with increase in number of household. 
Increase in number of automobiles and volume of automobile exhausts, depletion of ground water 
levels will become more severe unless we take steps from now. Considering these problems, the 
State Pollution Control! Board has prepared a preliminary report on the Enviroment Status of Bhu- 
baneswar and this can form the base paper for future assessment and action plans. It was not 
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possible to prepaie such a document in a very short time. However, an attempt has been made by 
collecting data from various sources to preapare this base paper. In this connection, I wish to thank 
Prof. B.K. Behwa. for providing information on animal biodiversity; Chief Librarian, Utkal University; 
Shri G. Behera. Chief Executive, ORSAC and his team; Director, IMD; Authorities of BDA; Health 
Officer, Bhubaneswar Municipal Corporation, Proprietors of Trupti Service Station, Rajarani Service 
Station and Rajdhani Service Station for providing necessary facilities and valuable information dur- 
ing the course of this report preparation and wish to thank the staff of Orissa State Pollution Control 
Board, speciaily to Er. P.K. Tripathy, Member Secretary; Dr. D.K. Behera, Mr. B.N. Bhol, Mr. S.K. 
Prusty, Mr. H.N Nayak and Mr. C.R. Mohanty, Scientists/Engineers of the Board for taking keen 
interest in this project. 


(Prof. M.C. Dash) 
Chairman 
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Ee 
1. INTRODUCTION 


Bhubaneswar, the capital city of Orissa, is popularly known as the temple city of India. With a 
cluster of more than 500 magnificent temples including the miniatures, the city occupies a remark- 
able place in the religio-cultural scenario of the state. It eamed International farne for the “Kalingan” 
style of art and architecture, which are eiptomised in most of its temples and monuments. 


The Story of the city dates back to nearly 2500 years when it was known as Toshali, the 
capital city of Kalinga. The temples and their relics, the archaeological monuments and rock inscrip- 
tions in and around Bhubaneswar bear ample testimony to its historical glory and refigious and 
cultural heritage of the past. The archaeological monuments of this city at Sisupalgarh and Dhauli 
date back to 300 BC when the Kalinga war was fought and brought emperor Ashok to the path of 
peace and non-violence. The twin hills, Udayagin and Khandagin having one of the earliest groups of 
Jain rock cut shelters; the caves and inscriptions of "Kharvela" in one of the caves, "Hatistupa” 
provide a glimpse into the history of Bhubaneswar and Orissa. The three magnificent ancient monu- 
mental edifices of Bhubaneswar which break the monotony of the city's skyline are, the soaring spire 
of "Lord Lingaraj Temple", the white dome of the "Peace Pagoda" of the Dhauli Hill, and the "Pink 
Temple of Mahabir Jain” in Khandagini Hills. These testify amply the rise and spread of Hinduism, 
Buddhism and Jainism during different periods of Orissa's history. 


During British rule Cuttack, known for the trade and commerce, remained as the capital of 
Orissa and Bhubaneswar being at the apex of Orissa's "Golden Triangle of Tourism", connecting 
Puri-Konark and prevailed as a place of Tourism and pilgrimage. However, Cuttack being flood 
prone with rivers on all sides and posing physical barrier to any future expansion was found unsuit- 
able which paved the way for an alternate site selection to establish the Capital. Bhubaneswar, with 
its international recognition, vast stretch of vacant Govemment land, excellent ground condition and 
drainage, became the obvious choice and was identified as the state capital of Orissa in Apnil, 1948. 
Dr. Otto H. Koengsberger, the famous French architect, prepared the masterplan for the capital city 
at Bhubaneswar based on a neighbourhood principle with rural and urban coexistence. 


1.1 Geographical Situation 

Bhubaneswaris located in the Khurda district of Orissa between 20°12'N to 20°25'N latitude and 
85°44'E to 85°55'E longitude on the western fringe of the coastal plain across the maim axis of the 
Eastem Ghats. It is situated on the South Eastem Railway line joining Howrah and Madras at a 
distance of 435 km south of Calcutta. The Nationa! Highway No. 5, connecting Calcutta and Madras, 
passes through Bhubaneswar. The city lies to the westem side of the “Mahanadi Delta” on the bank 
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of river Kuakhai, a distributory of Mahanadi river, 30 kms south west of Cuttack city. The river Daya 
which has branched off from Kathajodi, flows along the south eastern part of the city (Fig. 1.1). 


1.2 Geological Background 


The basement rocks of Bhubaneswar and its surroundings belong to the Gondwana landmass, 
one of the oldest and stable landmasses in the world. The rocks in this region range from archean to 
the recent period. The oldest archean rocks of the area are represented by different members of the 
Khandalite group. These rocks include the granites, geniuses, chamockites and khandolites. Most 
of the hiii tops of the hillocks in and around Bhubaneswar consist of these rocks. The area has also 
the Jurassic formations which belong to the upper division of the Gondwana super group. It is represented 
by the fine to coarse grained sandstones, shales, grits-sand conglomerates and clay. A fairly large 
area undertine by these rocks occurto the north and north-west of Bhubaneswar and north of Khurda. 
Besides the above, the major part of the area is covered with the quaternary alluvium and lateritic 
soil. The younger formations of the area is predominantly laterite which is thick, reddish brown in 
colour and highty cavernous. These laterities are quarried extensively in and around Bhubaneswar 
for use as building materials. 


1.3 Topography 


Topographically Bhubaneswar forms an undulating hilly terrain. The average height of the town 
is 43.5 m above Mean Sea Level. The topography of the city can be classified as follows. 


TOPOGRAPHY OF BHUBANESWAR 


Western Upiand Eastern Lowland 


Unduiating Kuakhai Bhargavi Daya flood 


plateau flood plain flood plain plain 
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Fig. 1.1 Location map of Bhubaneswar 
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1.4 Sol! 


The soil in and around Bhubaneswar is mostly hard laterite in the north and western part. It's 
origin seems to be influenced by the topography and the bedrock characteristics of the region. But 
the eastem and southem part consist of alluvial soil formed by the deposition of rivers like Kuakhal, 
Daya and Bhargavi. 


1.5 Drainage 


Since the city has an undulating ridge and valley topography, the valleys are occupied by the 
natural drainage channels which during the rainy season act as natural sewerage and carry down the 
collected water from the west to the east through the Gangua nala which ultimately drains into Daya 
river, a distnibutory of Kuakhali. 


1.6 Climate and Meteorology 


The present woridwide concern about climate has its root in the changing chemical composi- 
tion of the atmosphere. These changes are occurring rapidly under the impact of human activities, 
with consequent environmenta! problems of acid rain, airborne toxic chermicls, severe ozone layer 
depletion and greenhouse gases induced global warming. These are the danger signals to the man- 
kind and are seriously contaminating the atmosphere and threatening life forms, human health, 
water supplies and food production. Monitoring of such changes is essential to diagnose the trends 
and their likely impacts. 


Bhubaneswar, located in coastal Orissa about 40 km west of north Bay of Bengal! enjoys a 
salubnous and moderately equable humid tropical climate. The city expenences three distinct seasons; 
the summer, monsoon and winter. The cold season is from November to February followed by hot 
and humid summer from March to mid June. The monsoon season is from mid June to October. 


1.6.1 Rainfall 


Bhubaneswar receives about 120 cm of rainfall during south west rnonsoon (June to Septem- 
ber), which contributes to about 75% of annual rainfall. South west monsoon generally arrives over 
Bhubaneswar by second week of June and prevails upto second week of October. During this period 
more than 45% days are rainy days. The main rain producing system over Bhubaneswar is monsoon 
depression which forms over North Bay of Benga! and moves north west wards across Orissa and 
neighbourhood. Available records since 1976 show that the 24 hour highest recorded rainfall in 
Bhubaneswar was 25.3 cm on 11 May, 1995 followed by 24.8 cm on 4 June, 1982. Annual rainfall 
series of Bhubaneswar for the period from 1976 to 1995 shows marginal rising trend during 1980s. 


Digitized by srujanika@gmail.com 


1.6.2 Temperature 


Hot weather prevails over Bhubaneswar during March to May. May is the hottest month with 
average maximum temperature around 38 degree celsius. Highest maximum temperature ever re- 
corded is 46.3 degree celsius on 7 May 1994 followed by 45.3 degree celsius on 21 May 1979. Long 
term analysis of average maximum temperature for months of Apnl and May months shows marginal 
rising trend which may be due to urbanization (Fig.1.2). This hot weather period is also well known 
for after-noon thunderstorm activities. During this penod, average monthly frequency of sandstroms 


over Bhubaneswar ts 9. 


Relatively, winter is not that severe over Bhubaneswar due to promixity to the sea. December 
and January are the coldest months with average minimum temperature of 16 degree celsius. Ever 
recorded lowest temperature is 8.6 degrees celsius on 5 January 1992. Temperature trend at Bhu- 
baneswar for winter months do not reveal any systematic increase or decrease excepting some 
oscillatory tendency. Winter months are characterised by moming fog which is a hazard to aviation 
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Fig. 1.2 Variation in the maximum and average temperature of Bhubaneswar (1977-96) 
(a) April (b) May 
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1.6.3 Humidity 


During monsoon months humidity at Bhubaneswar varies between 75% and 85% and during 
pre-monsoon months it is between 50% and 60%. No increasing or decreasing trend is observed in 
the fong term (last 20years) series of humidity excepting some oscillatory tendency. 


1.6.4 Wind 


During winter months (January and February), surface winds of Bhubaneswar are light and 
variable. During March to August strong (10 to 25 km/h) south westerly winds prevail. During Sep- 
tember and October, winds are relatively ight and variable. In November and December, winds are 
mostty northerly and relatively light. Windroses prepared for a period of one year are presented in 


Fig 1.3. 17.30 1ST 
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Fig. 1.3 Windroses of Bhubaneswar (08.30 Hrs. & 17.30 peta) Digitized by srujanika@gmail.com 


As such, there is not much deviation in the meteorological parameters of Bhubaneswar during 
the last 20 years excepting marginal increase in temperature in summer months. However, intensity 
of the cool evening breeze for which Bhubaneswar was once famous, has tessened. in absence of 
any major industries in and around, this minor change whatsoever could be due to urbanisation and 
all its associated aspects like increasing house holds (brick and cement buildings), poor air circu- 
lation , more and more pucca roads, increasing number of automobiles, depletion of forests and 
green cover and natural wetlands etc. 


1.7 Population Growth and its Impact 


In a developing economy, population and poverty are inter linked. Poverty has strong bearing on 
environment. Therefore, population, poverty and environment are inter related. In a report about the 
environment status of Bhubaneswar, discussion on various aspects of population deserves special 


emphasis. 
The population of Bhubaneswar was only 16,512 in 1951 which reached 4,11,542 in 1991. The 


average increase was 231.41% in 1961, 276.07% in 1971, 207.8% in 1981 and 187.74% in 1991. At 
present the population is belived to be more than 7 lakh. Demographic characteristics of Bhubaneswar 


is presnted in the Table 1.1. 


Table -1.1 Some selected demographic characteristics of Bhubaneswar 


Charactensice 1951 1୨୭୩ 1୨7୨/1 1୨୫୨ 1୨୨୩ 1998 (Estimated) 
Area (sq.km) 25.90 50.25 65.03 92.91 124.74 >200 

% Change 194.02 129.41 142.87 134.26 

Occupied Res. 7939 18467 42385 ଓ୫3291 = 2 lakh 
Houses 

No. of Household 8211 21645 444.50 8୫5୨73 = 2 lakh 

% Change 263.61 205.36 1୨3.42 


Total Population 16512 38211 105491 219211 411542 >7 lakh 


% Change Person 231.41 276.07 207.80 187.74 


Density per sq. km 638 764 1622 2359 3299 = 3500 
OO 
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This growth in population is mainly attributed to the following causes. 

© Increase in its original population 

e@ Establishment of more and more Government, Public sector and Private sector offices 

@ Accession of newer adjoining areas into the ambit of the municipality 

e@ Large number of rural immigrants to the city to render various Services to the city dwellers 


Only 8211 households in 1961 have gone upto 85,973 in 1991 within a span of 30 years and the 
density of population per sq. kilometer of 764 in 1961 have gone upto 3,299 in 1991. There are about 
4000 offices and institutions located within the municipality boundary and such numbers is increas- 
ing every year with more and more new private and public sector companies opening their offices in 
the city. 


Being the capital city of a state like Orissa with full of mineral and natural resources where 
industrial growth has just started, Bhubaneswar assumes a greater potential for gorwth. In this 
connection, population projection has great significane for developmentat planning of the city. 


Generally, for any popuaition projection, information on natura! growth and net migration are 
normally necessary. Since such information are not exhaustively available, the estimated figures 
are obtained by fitting an exponential curve of the type, 

U, = ab’, 

where U is the population, t is time and a, b are constants. The fit provides a reasonably best fit 
with R? value of 0.99335. 


Estimated population of 2001, 2011 and 2021 is presented in Fig.1.4 and Table 1.2 


00 
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Fig. 1.4 Population growth of Bhubaneswar (1951-2021) 
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Table - 1.2 Population growth of Bhubaneswar 


Characteristics Census Population Estimated Population 


1951 19861 1971 1981 1991 1998 2001 2011 2021 
Tota! Population 16,512 38,211 1,0୦5,491 2.19211 4,11,542 >7,00,000 10,28,405 23.20.247 52,34.846 


% Change 231.41 276.07 2୦780 1୫7.74 17୦.୦୨ ୨46୫୭୩ 225.62 225.62 


This rapid growth in population, its density and increasing number of households have 
already created problems relating to health, sanitation, water supply, education, resources and 
environment etc. The situation with the projected population of 10 lakh in 2001, 23 lakh in 2011 and 
50 lakh in 2021 will be naturally grave. It is, therefore, necessary to make realistic plans and 
programmes well in advance by integrating the population growth pattern and the consequent in- 
crease in demand for different resources, facilities and services etc. An attempt has been made in 
the following chapters to assess the status of different environmental components which can be 
taken into consideration during long term strategy and policy formulation. 
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2. STATUS OF INDUSTRIAL ENVIRONMENT 


There are 4 Industrial Estates in Bhubaneswar (Fig 2.1). Since the Master. Plan Area of Bhu- 
baneswar Development Authority(BDA) has been declared as "Air Pollution Contro! Area", there is 
strict restriction on the use of fossil fuel. Industries which were existing before such declaration have 
not been allowed for capacity expansion, involving extra fuel consumption. As such, there has not 
been much industrial activity in the vicinity. However, declaration of Bhubaneswar as electronic city 
has attracted some industries in electronic sector which are not polluting in nature. 


REFFERENCE 


Muncipa! boundary “4 
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Fig.2.1 Location of industrial estates and industries 
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A consolidated account of the industrial scenario of Bhubaneswar is presented below. 


No. of Industrial Estates 4 (Rasulgarh Industrial Estate (RIE), Mancheswar 
Industrial Estate (MIE), Chandaka Nuclear 
industrial Complex (CNIC), Bhagabanpur 
Industrial Estate (BIE)] 


No. of Industries outside the Ind. Estates 2 ([OMFED, Mancheswar Carriage Repairing 
Workshop (MCRW)] 


Details of Industrial Estates 
RIE MIE CNC BIE 


Area (Acres) 18 40 940 94 
Total No. of industries 46 179 24 34 
Industries in operation 19 77 p8 08 
Industries not in operation 15 47 04 01 
Units operating occasionally 1 40 07 19 
Units under installation 01 15 05 06 
Category of Operating Industries 

Large - 01 01 

Medium - 04 03 - 

Small 19 72 04 08 


Nature of Industries 


Chemical 

Food processing 01 07 01 
Engineering 08 ୬24 01 # 
Phamaceutical 03 01 - - 
Paper and Pulp - 04 IN - 
Electronics - 04 = = 
Asbestos - y 01 S 
Metallurgy IN 04 02 02 
Plastic 2 06 02 - 
Rubber # 02 ® ¥ 
Textile ” 02 - 
Ceramics ଝି 01 
Misc. ୦6 14 # 04 
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RIE MIE cnc BIE 
Water Polluting Industries 01 06 03 01 
Water consumption (kid) 70 280 410 50 
Waste Water 11 60 - 15 
Generation/Disposal (kg) Mostly Untreated Mostly recycled, Discharged 
domestic effluent effluent Domestic to to low lying 
to septic tank discharged septic tank & aréa 
& soak pit to a natural soak pit 
drain 
Air Polluting industry Ni 05 04 05 
Fuel Consumption 
Fumeace oll (kim) 08 13.5 6.0 
LPG (tpm) 13 - 
Coal (tpm) 392 95 06 
Kerosin (kim) 7” 01 - = 
HSD (Km) 18 38 7.5 
LSD (Kid) - - ବି 
Fire Wood & others 01 03 - 17 
Air Pollution Control Measures Ni Ni 01 Na 
Other two industries OMFED MCRW 
Category Medium 
Nature Food Processing Engineering 
Water Consumption (kid) 312 
Waste Water Generation (kid) 150 
Fuel Consumption : 
Fumace Oil (kim) 204 
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3. STATUS OF WATER QUALITY 


Water quality status of ground water, lentic water, town supply water and surface and ground water 


are dealt in this chapter. 
3.1 Ground Water Quality 

Bhubaneswar water supplies are drawn mainly from the river Mahanadi, Kuakhai and Daya. 
Also part of the demand (about 8 mgd) is met from ground water sources. Since dependence on 
surface water is susceptible to rainfall vagaries, development of ground water as a constant source is 
inevitable. 
3.1.1 Ground water condition 

The ground water condition in an area is mainly controlled by the geological setup. In Bhu- 
baneswar the lateritised, fractured and weathered Athgarh sand stone form the shallow phreatic 
zone, which is tapped by dugwells and shallow tube wells. Ground water occurs both under water 
table condition in the shallow aquifers and under semi-confined to confined conditions in deeper aquifers. 


The hydrogeological data of Bhubaneswar city are presented in Table 3.1 & 3.2, and 
hydrogeomorphological map of Bhubaneswar city is given Fig 3.1. 


Table - 3.1 Hydrogeological data of the bore holes drilled by Central Ground Water Board 
in Bhubaneswar city 


SLNo. Location Formation Depth SWL Discharge Drawdown 
(m bg!) (m bg) mm 
1. C.R.PFI Athgarh 151.20 15.00 45.00 8.27 
Sandstone 
2. C.RPFI -do- 150.07 7.64 36.77 6.56 
3. Central Poultry -do- 98.70 12.30 33.23 5.74 
Breeding Fim 
4. N.D.D.B.l -do- 106.00 24.87 34.09 1.28 
5. N.D.D.B.ll -do- 106.30 24.37 40.91 2.70 
6. A.G. Colony -do- 85.00 4.88 43.37 4.06 
7. R.B.I. Colony -do- 91.00 5.70 43.37 7.50 
8. Atlr Port -do- 144.30 5.45 7.56 13.30 


eee ee al ee 


mm bg! - meter below ground level; S.W.L. - Static Water Level 
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Table - 3.2 Hydrogeologica!l date of bore holes drilled by Orissa Lift Irrigation Corporation/ 
Public Health Department, Bhubaneswar 


SI.No. Location Formation Depth S.W.L Discharge 
(m bg!) (m bgl) (m’/h) 
1. M.L.A. Colony Athgarh -— — 50.00 
2. -do- Sandstone — —- 72.00 
3. Raj Bhawan -do- -— — 30.00 
4. Satyanagar Pump -do- -— —_ 18.00 
5. Mali Sahi -do- -— — 57.00 
6. 38 Flat Unit - Ill -do- —- — 36.00 
Kharvela Nagar 
7: Pate! hal! -do- — — 42.00 
8. S.B.I. -do- — — 30.00 
9. PW.D. Store -do- — — 40.00 
compound 
10. Nilakantha Nagar -do- -— — 57.00 
11. OLiC Head Office Athgarh 61.57 16.76 22.84 
12. Adivasi Exhibition Ground -do- 44.50 10.97 46.64 
13. Panthanivas -do- 67.67 15.24 02.94 
14. Railway Colony -do- 67.67 09.14 46.64 
15. Hotel Kalinga -do- 56.39 14.33 46.64 
16. Kalinga Stadium -do- 62.48 13.11 38.68 
17. Hotel of Sri Indra -do- 61.26 15.24 26.84 
Mohanty, Unit-IV 
18. 0O.S.L.D.B. -do- 62.18 17.83 29.58 
19. LC.M.R. -do- 101.19 34.14 12.33 
20. 1.D.C. Colony -do- 60.20 12.19 56.88 
21. Vani Vihar -do- 91.74 12.19 26.16 
22. Institute of Physics Athgarh 67.06 18.59 46.64 
Sandstone 
23. Magnetx India Ltd. -do- 62.06 27.43 22.75 
24. O.UV.AT. -do- 55.47 15.24 22.75 
25. Plant Resource Centre No. 1 -do- 70.10 14.33 46.64 
No. 4 -do- 61.87 12.19 56.88 
26. Satya Sai College -do- 42.00 08.00 03.60 
for Women 


rs 
Mm bg! - metre below ground level, S.W.L_. - Static Water Level 
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Fig. 3.1 Hydrogeomorphological map of Bhubaneswar city 
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There is a recent trend of construction of high rise residential flats in Bhubaneswar. Normally such 
buildings are not provided with municipa! water supply. For them ground water is the main source of 
water. AS it appears from the hydro-geotlogical data, at the present rate of draw by these multistorey 
flats there would not be any adverse effect on the ground water regime. However, if the present trend 
continues and which is very much likely, the situation may be alarming. It may be particularly of 
concem in areas around the Kedar Gouri temple, where abstraction of excessive ground water by 
residential flats around the tempie may affect the famous aquifer. 


3.1.2 Ground water regime 


The ground water level in Bhubaneswar rises in response to rainfall recharge and falls in re- 
sponse to ground water draft and outflow. But at the present rate of drawing, such fluctuations are 
within 1m which assures, sustainability of ground water reservoir despite short term rainfall vagenies. 


3.1.3 Ground water quality 


In order to know the ground water quality, a recent survey involving dugewl!s and tube wells was 
undertaken in Bhubaneswar by Orissa Pollution Control Board. The results are presented in 
Table 3.3. 


Table - 3.3 Analysis results of ground water of Bhubaneswar city 


A. Dug Well 
Parameters 
Location pH TC. FC. SO; Cl PO, NO, lron 
MPN/ MPN/ mg/l mg/l mg/l mg mg/l 
100 mi 100 ml 

1. Dug well water near 7.9 20 8 82 68 0.024 10.4 1.8୫ 
Palasuni village 

2. Dug well water near 6.8 8 2 75 71 0.061 3.9 0.4 
Sainik School 

3. Dug well water near 7.0 22 15 24 65 ND 26.5 ଠ0.5 
Baramunda Bus Stand 

4. Dug weil water near 7.5 52 27 33 37 ND 2.3 0.5 
Khandagin Chhak 

5. Dug wellwaterneayr 6.9 7 2 55 31 NOD 8.1 0.05 
Niladn Vihar 

6. Dug well water near 6.8 18 8 156 98 ND 5.3 0.76 
Satyanagar 

7. Dug weli water near 6.5 55 32 41 30 0.35 5.5 0.18 
Sundarapada village 

8. Dug well water near 7.4 11 7 28 135 0.01 9.2 0.26 
Baragamh village 

9. Dug well water near 6.2 9 4 7 17 0.35 10.9 ଠ0.07 
Vani Vihar 


ND - Not Detected 
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B. Tube Well 
Parameters 
Location pH TC. FC. SO? CI PO; NO, Iron 
MPN/ MPN/ mg/l mg/l mg mg/l mg/l 
100 mi 100 ml 
1. Tube well, Baramunda 5.3 2 <2 12 41 ND 31 3.28 
Market Complex 
2. Tube well, Khandagin 5.4 2 <2 29 25 ND 16 0.08 
3. Tube well, Rammandir 7.4 <2 <2 10 - ND 29 1.34 
4. Tube well, Capital 6.8 <2 <2 22 61 ND 31 1.61 
Hospital 
5; Tube well, Sundarpada 6.7 2 <2 44 34 ND 0.5 0.97 
6. Tube well, Kalpana Area 6.2 6 <2 58 46 ND 14 3.5 
7. Tube well, Baragarh 7.4 4 <2 14 18 ND 0.24 1.4 
BRIT Colony 
8. Tube well, 6.3 4 <2 7 74 ND 33 1.3 
Unit-IV Market 
9. Tube well, 7.2 4 <2 14 83 ND 31 6.5 
Vivekananda Marg 
10. Tube well, Satyanagar 6.8 4 2 37 40 0.0୦1 4.5 5.4 
(Near Kali Mandir) 
Drinking water standard 6.5-8.5 - - 200 250 45 0.3 
1S-10500/1991 


Ore ee eee epee ee tet eeeeee 
ND - Not Detected 


The results as compared with standards for some parameters suggest that the water 
quality of both dugwells and tube wells are not much polluted excepting the lower pH recorded at, 
Baramunda, Khandagin, Kalpana and Unit-{V Market and high iron content in almost all tube wells.. 
The drinking water quality with conventional treatement (Class - A) can be maintained with little 


management practice. 
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3.2 Lentic Water Quality 


As discussed earlier Bhubaneswar, the "Temple City" has about 500 and odd temples mostly 
confined to the Old Town area. Each temple in this part of the city has one or more water tanks 
nearby. Someare quite small while others represent huge expanse of freshwater. AS regard to their 
origin, temple ponds are believed to have originated initially as vast depressions created by removing 
enormous amont of soil needed to built earthen ramps that were used for dragging the huge blocks 
of stone to hemghts corresponding to the rising height of the temple under construction. After the 
completion ofthe temples, these depressions were sized and lined with the surplus stone available 
and were converted into temple ponds for use during daily rituals and festive occasions. 


In genera, water bodies need constant management. Closed waterbodies still need more care. 
It is more so inthe context of the ill conceived notion that water bodies are natural sinks and could 
be utilized as the cheapest waste disposal system. As a result of this misconception, human 
intervention inthe form of waste disposal, fishing, bathing, swimming and other recreational pass 
time has been mounted up resulting in fast deterioration in water quality of this fragile ecosystem. 


In order assess the water quality of the ponds and lakes in and around Bhubaneswar, Orissa 
Pollution Contre! Board undertook a study covering the following water bodies. 


. Bindus:3gar pond 

. Kedag3uri Tank 

. Maustiria Temple Tank 

. Brahmzswar Temple pond 
. Vanivh.ar Lake 


Om nn A Ww NN a 


. Pondmear Baramunda Bus Stand 
7. Unit-ly ake 


Some oftie ponds studied are of great religious importance and others are wellknown for their 
use. Details amut some of these water bodies are as follows. 


1. Bindusagar Pond 


Bindusager, literally means "the water body with fine suspnesion of silt" that shine brilliantly in 
the sun rays imparting grey colour to the ripples of waters, is located near the famous Lingaraja 
temple. It is atcut 3.5 km. away from New Capital. The religious merit of the water is louded in the 
highest terms minany Hindu Scriptures such as the Padma Purana, the Siva Purana, the Brahmanda 
Purana, the Kapila Samhita and the Ekamra Purana. The Ekamra Chandrika gives details of ceremo- 
nies to be observed in this tank, including Sradha and Tarpana of Hindus. 


As such, the pond is extensively used by devotees who flock the area in thousands from al! 
corners of the country throughout the year. A deep in the pond before entering into the temple 
complex is associated with religious sentiments. 
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Bindusagar is a spring fed rectangular tank of 450 m length and 320m breadth. The average 
depth varies between 2.5 m in summer to 4.5 m in monsoon. The bottom is flat, smooth with laterite 
bed and is free of any macrophytic vegetation except for the isolated patches of Eichhornia crassipes 
and Nypmphaea stellata. 

Through a small inlet at the north westem end, the pond was receiving sewage, water and run 
off from nearby paddy fields throughout the year. This inlet has recently been sealed. Instaed the 
Municipality has been flushing the pond water regularly with fresh town water supply. A small outlet 
at the south allows a limited quantity of tank water to flow out. 


Besides the religious significance, the pond serves as the dumping site for left overs of variety 
of cooked and uncooked food from the near by famous “Ananata Vasudeva" temple. The wastewater 
from the near by locality do enter into the pond. Local residents regularly bath in it and also depend 
oniit for their personal hygiene, recreation and washing cloths. 

Until recently, the tank has remained practically unmanaged. Howe" ar, with the direct initiative 
of the Municipality, the tank was completely drained up and mechanically dredged to level the bot- 
tom evenly by laterite slabs in 1979 with the purpose of increasing the aesthetic value, decreasing 
the eutrophication and increasing fish production. 


2. Kedar Gouri Tank 

The Kedargourn tank is located inside the premises of Kedargouri Temple. The tank is believed 
to be about 1000 year old and a great religious sanctity is associated with it. As such, the little water 
body commands highest veneration from the people. According to legends the tank was endowed 
with most heavenly virtues and a single sip of water is enough to emanicipate the devotee from all 
future transmigrations. 

The tank is 213.3 m long and 8.3m broad with an average depth of about 4.9 m. The water body 
is lined with stone revertments. The bottom is formed of small boulders. The water if fairly transparent 
and the bottom is visible throughout. The tank is spring fed. To the west of Kedareswar temple, there 
is a perennial spring called "Dudha Kunda", meaning "milk tank". Its water is prized for medicinal 
properties. In the temple premises is located the Kedar Kunda also. 


3. Mausima Temple Tank 

Behind the Mausima Temple (Rameswar Temple) lies the RameswarTank. At present the tank 
is gaining importance for being one of the recreationat spot in Bhubaneswar. 

The length and breadth of the tank are 130m and 45m respectively. The maximum depth varies 
between 3-6m . The tank is solely fed by rain water. 


4. Vanivihar Lake | 

Vanivihar lake is an wet land habitat located inside the campus of Utkal University by the side 
of NH-S5. It is a natural and permanent shallow fresh water body with a water spread area of 27,000sq.m. 
The depth of water in the lake is only 1.2 - 1.8 m in most part of the year but reaches 3-4m in rainy 
season. It is constantly fed by springs in the up stream (Jayadev Vihar) and the domestic waste- 
water from Jayadev Vihar, Acharya Vihar, Unit - IX, Regional Research Lab., Utkal University, Salia 


Sahi etc. 
The water quality monitoring result of the ponds studied, is presented in Table 3.4. 
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Table - 3.4 Analysis results of lentic water of Bhubaneswar city 


Sl. No. Location Parameters 


pH DO BOD TC. FC. SO) 
MPN/ MPN/ mg mg/l 
100 ml 100 ml 


Vani Vihar Lake p 164.09 
Pond near Baramunda $ 56.63 
Bus Stand 

Unit - IV Lake i 60.46 
Brahmeswar Temple : 71.7 

Pond 

Mausima Temple ` 24.4 

Pond 

Bindusagar Pond ହା ` 57.3 

_Kedargouni Pond ¥ £ 17.25 


In practice all these water bodies are subjected to use like bathing, which demands "Class - B” water 
quality as per IS : 2296-1982 (Table 3.5). 


Table - 3.5 Tolerance limits for inland surface waters* subject to pollution (1S:2296-1982) 


Parameter Class-A Class-B Class-C Class-D Class-E 


pH 6.5-8.5 6.5-8.5 6.5-8.5 
Dissolved Oxygen 4 4 - 


(mg )Min 
BOD (5 days at 20°c) 
mg Max. 


Total Coliform 


(MPN/100mIl) Max. 

Total Disvolved solids 
(mg/l) Max. 

Total Hardness (as mg/ 
of CaCO,) Max. 

Chloride (mg/l) Max. 


* Classification of water (designated best use) : 


Class A Drinking Water Source without Conventional Treatment but after Disinfection 
Class B Outdoor Bathing 

Class C Drinking Water Source with Conventional Treatment but after Disinfection 
Class D Fish Culture and Wild Life Propagation Disposal 


Class £ Irrigation, Industria! Cooling or Controlled Waste Disposal 
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A comparision of the prevailing water quality with the best designated water quality of Class - B 
shows that the water quality in almost all these ponds is not suitable for bathing. The high tevels of 
BOD, Chloride, Nitrate, Total and Fecal cotiform counts recorded in all these water bodies indicate 
their polluted nature. However, in view of the socio-economic considerations added with religious 
sentiments, bathing in these public places is likely to continue for time to come. Therefore, such 
ponds need to be managed properly by the authorities to fulfil the societal obligation. 


3.2.1 Conclusion and recommendations 
I. Complete check of municipal sewage entry into the ponds and lakes 


Nl. Wherever possible, complete drainage of existing water, desilting and cleaning of bottom 
debris and filling the tanks with fresh water 


Il. Arrangement for regular flushing of fresh water in temple ponds with provision for outlet 


IV. Amangement should be made to provide Sulabha Souchalaya in the vicinity of these ponds 
preferably on all sides and connecting those with main city sewer but not the water bodies in 


question. 


V. Strict control on throwing of ritual offerings which include rice, milk, sugar and candy, flowers 
etc. into the ponds p 


Vi. Attempts should be made to clear the algal blooms preferably by mechanical means, by use 
of suitable algicide and by introducing suitable fish varieties who are capable of scavenging 
both biological, organic and inorganic load of the ponds. 


Vil. Public awareness should be created about the potential hazards of using polluted water and 
citizen's role in maintaining the water bodies so that the desired uses can be sustained 


inexpensively. 
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3.3 Supply Water Quality 


Bhubaneswar gets its water supply from Mahanadi, Kuakhai and Daya river. Besides sur- 
face water, about 8 mgd water is drawn from ground water source to supplement the city water 
supply as described earlier. Details of water supply schemes adopted by the State Government 
through years are as follows. 


1951 


High level tank (Source-Kuakhai R) 


1952 3.0 mgd Palasuni (Source - Kuakhai R) 

1971 1.5 mgd Bhuasuni (Source-Daya R) 

1971-1981 6.0 mgd Palasuni (Source-Kuakhai R) 

1988 9.0 mgd Palasuni (Source-Kukhai R) 
- 1.5 mgd Chandrasekharpur (Souce-Kuakhai R) 
- 1.5 mgd Bhuasuni (Source-Daya R) 


Naraj (Source-Mahandi R) 


The treated water from all these above sources have been monitored by Pollution Control! 
Board to assess the quality. The results are presented in Table 3.6. When compared with the 
standrds prescribed for 'Class - A' i.e. source of water without conventional treatment but after disin- 
fection, it is revealed that the water quality is fairly good at many places excepting at VSS Nagar, 
Baramunda Bus stand, Shailashree Vihar, Niladn Vihar etc., where some local contaminations might 
have occured. 


Table - 3.6 Analysis results of piped drinking water of Bhubaneswar city 


Sl. No. Location Parameters 


pH DO TC. FC. SO, Cc? PO, NO; IRON 
mgA umunoort weinoo mt mg mg mg mg mg 


1. Tap water of V.S.S. Nagar 7.4 1 " 2 <2 4 52 ND 2.19 0.07 
2. Tap water, Baramunda 7.7 2 - 28 23 ND 5.9 0.13 
Bus Stand 07 
3. Tap water, Sallashree 7.1 7.5 <2 <2 40 32 NO 1.67 ଠ0.96 
Vihar 
4. Tap water, Sahid Nagar 7.7 8.7 <2 <2 59 33 .0୦01 ୦.74 5.37 
5. Tap water, Air Port 7.5 6.6 <2 <2 ୨39୨ 15 .୦୦8 ୫8.52 ଠ୦.46 
6. Tap Water, Old Town 6.9 7.5 <2 <2 82 52 ND 2.7 0.04 
7: Tap water, Laxmisagar 6.9 6.9 <2 <2 68 31 .୦୦5 1.92 ଠ୦.42 
8. PHD supply water at 6.9 6.8 <2 <2 65 28 ND ୦0.19 ଠ0.07 
Niladri Vihar (from Naraj 
water supply) 
T.C. - Tota! Coliform F.C. - Fecal Coliform 
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3.4 Surface and Wastewater Quality 


Bhubaneswar does not have any major water polluting industry within its boundary. AS 
such, the water pollution is caused largely due to the domestic waste. 


3.4.1 Pollution potential 


Water consumption of a place serves as an index to its water polluting potential. At the 
moment the total city water supply is around 230 mid with a waste water generating potential of 


about 180 mid. 
3.4.2 Treatment systems 


Bhubaneswar does not have any conventional wastewater treatment facility. initially, treat- 
ment was envisaged through septic tanks only. Accordingly, septic tanks at unit-f, Unit-I, Unit-1V, 
Unit-VII] and Jagamara were constructed. Institutional septic tanks of Vanivihar, Regional Research 
Laboratory, Regional Institute of Education and Sainik School etc. were also constructed. in course 
of time as the city grew up in size, treatment through septic tanks alone were found inadequate and 
as such the concept of treatment through Oxidation ponds was intruoduced to supplement the 
System. Oxidation ponds were constructed at Unit-VII!, CRP, Govt. Press, Chandrsekharpur etc. A 
survey conducted by Orissa Pollution Control Board revealed that there are about 41 sewage dis- 
posal sites in the city. With fast growing water cunsumption, the existing septic tanks and oxidation 
ponds could no longer take up the load of wastewater. As a result the untreated sewage from Unit-I!l, 
IV, Vill, IX, Vanivihar, Regional institute of Education, Buddheswari area, Baragarh area, Kalpana 
area, Ashok Nagar, Madhusudan Nagar, Gautam Nagar, Jagmara, Chandrasekharpur etc. are openly 
being discharged into four nos. principal valleys as described below. 

a. The 1st valley starts from the Ekamra Kanan and Chanddrasekharpur area and crosses the 
NH-5 near Vanivihar and again near Rasulgamh check gate(Palasuni) and uttimately joins Gangua 
nala. 

b. The 2nd valley starts from Nayapalli and crosses the Cuttack-Puri Road near Bomikhal and 

joins Gangua nala. 

The 3rd valley starts from the Kharvela Nagar, crosses Cuttack-Pun Road near Laxmisagar 

chhak and ultimately joins Gangua nala. 

d. The 4th valley starts from Sinipur area and crosses Cuttack-Puri Road near Kedargoun and 
ultimately joins Gangua nala. 


Besides these 4 valleys leading to Gangua; the wastewater from the north-west slope of 
Chandaka Industrial Estate and Patia is being discharged directly into a small rivulet that crosses 
Bhubaneswar-Nandankanan road after Patia joining Kuakhai U/S, the Chandrasekharpur intake point. 
Poltution in this rivulet wilt directly affect the intake water quality of Bhubaneswar. 


The wastewater quality collected rom different discharge sites as monitored by the Board suggests 
that the wastewaters get no treatment before their discharge. 
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Monitoring results are given in Table 3.7 


Table - 3.7 Wastewater characterstics of different drains 


Parameters Monitoring Sttes 
1 2 3 4 5 

pH 7.4 6.1 7.5 7.6 6.9 
SS (mg) 120 20 160 100 140 
TDS (mg) 180 200 200 200 400 
BOD (mg) 100 160 120 60 140 
COD (mg/l) 130 208 160 120 208 
Cr (mg/l) 36 50 66 34 72 


6 


7.2 
180 
300 
120 
176 
64 


7 8 9 
72 59 ୦6୨ 
60 160 2୦0୦ 
400 2୦00 20୦0 
140 24 100 
176 52 160 


88 28 72 


1. Acharya Vihar 2 Sahid Nagar 3. Kedargouri 4. Chandrasekharpur S. Nayapalli 6. Unit I 7. Satyanagar 8. Mancheswar 


9. Baragarh-Laxmisagar 


If the nine monitoring sites are considered to be sufficiently representative, then the average BOD of 
the total wastewater would be about 10 tons/day which is carried by the Gangua nala and directly or 


indirectly gets discharged to river Daya. 


Standards for sewage discharge for some selected parameters, as stipulated by the Orissa Pollution 
Contro! Board are presented in Table 3.8. Comparison with the wastewater quality as given in Table 3.7 
suggests the extent of treatment rquired before their ultimate disposal. 


Table - 3.8 Standards for sewage effluent 


Standard 
Parameters Discharge into 
inland surface water 

pH 5.5-9.0 
SS (mg) 30 
TDS (mg/h) 2100 
BOO (mg/) 20 
COD (mg) 250 

Cr (mg/l) 1000 


Discharge on land for 


irrigation 

5.5-9.0 
200 
2100 
100 


600 


Digitized by srujanika@gmail.com 
4 é 


As described earlier, the valleys carrying wastewater from different areas fall into the Gangua 
nala, which serves as the trunk sewer carrying almost all wastewater dicharged by Bhubaneswar 
city. Gangua nala joins river Daya near Barimula village about one kilometer D/S of Kakuria Bridge 
(Fig 3.2). 


Fig 3.2 Photograph showing Gangua nala meeting Daya river near Barimul village 


In this way river Daya serves as the ultimate sink for the wastewater of Bhubaneswar city. 
The water quality of the river is, therefore, of particular significance. 


The results of monitoring of water quality of river Kuakhai and Daya, as conducted by the Board, are 
presented Table 3.9. 


Table - 3.9 Water quality of river Kuakhai and Daya 


Result 
Parameters Upstream of Downstream of 
Bhubaneswar on River Bhubaneswar on River 
Kuakhai Daya 

Avg. Range Avg. Range 
pH TL 7.3-7.7 7.8 7.7-8.0 
BOD (mg/l) 3:2 2.6-3.9 4.0 3.1-5.8 
coD (mg/l) 10.8 8.0-14.4 16.2 12.8-19.2 
SS (mg/l) 118 90-140 150 120-180 
TDS (mg/l) 98.3 70-120 124 100-160 
Cl (mg/l) 24.5 2042 28.8 30-34 
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A comparison of river water quality U/S and D/S of the discharge points shows that the effect 
of the dishcharge of Gangua nala into Daya river system is not alarming. The results reveal that 
Gangua. as a water course, provides sufficient oxidation. Furhter, the thick growth of water hyacinth 
throughout the course of the stream also helps in the treatment of wastewater. 

Two alternate conventional sewage treatment proposals have been suggested for Bhubaneswar. 

The first proposal is to divide the Bhubaneswar Master Plan area into 5 sewage districts and 
each district to have its own sewerage and Sewage Treatment Plant (STP) . The second proposal 
conceives of an integrated sewage treatment project for the whole city. 

Both the proposals are costprohibitive and there is no immediate likelihood of their imple- 
mentation. In this situation alternate, innovative and costeffective proposals are worth of consider- 
ation. 

An innovative technology developed by NEER!I has beentried by the PHED at Sainik School 
(Fig. 3.3). The plant is based on rapid evapo-transpiration by a reed belt specially grown for the 
purpose. This small unit treats the domestic effluent from VSS Nagar area. Provision has been made 
to use the treated water for gardening. 


Fig. 3.3 Photograph showing rapid transpiration project at Sainik school 


Alternately, since the analysis reports clearly Suggest a good deal of selfpurification of the 
Sewage water entering into it before dicharge to the Daya river, Gangua can be conceived as a natural 
STP instead of a natural stream receiving the city sewage. Different meeting places of the valleys 
with Gangua can be aesthetically developed with gardens and similarly the lower stretch of the nala 
(D/S Samantarapur to Baramunda) can be developed to provide extended aeration and long deten- 
tion for a more efficent reduction of organic load before discharge to Daya. Installation of a few 
surface aerators at suitable points can help further in the treatment of the organic load. 
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4. STATUS OF AIR QUALITY 


Change in the air quality is the most perceptible effect of urbanisation. To maintain the air quality of 
a growing city like Bhubaneswar is a challenging task before one and all. 


4.1 Legal Provisions 


The Orissa Legislative Assembly adopted the Central Air (Prevention & Control of Pollution) 
Act, 1981 in April 1983. There after Air rules were made. Subsequently the State Govemment took a 
decision to declare the master plan area coming under Bhubaneswar Development Authority as "Air 
Pollution Controt Area". Basing on the advice of the Orissa Potlution Control Board, the State Gov- 
emment imposed restrictions on the establishment of new industries or expansion of old ones requir- 
ing buming of fossil fuel in Bhubaneswar Master Pian Area. 


4.2 Air Polluting industries 


An account of Air Polluting industries operating in different Industral Estates of Bhubaneswar 
has already been given earlier. In this section some more informations are given. 


Industrial Estates wise account of the air polluting industries is presented in Table 4.1. 


Table -4.1 Air polluting industries in Bhubaneswar 


Rasulgarh LE. Mancheswar !.E. Chandaka Nuclear ind. Complex Bhagabanpur I.E. 
Total no. of operating 19 77 08 08 
industries 
Air Polluting Industry Ni 0S 04 0S 
Control devices if any, Ni Ni 01 NM 


Because of restrictions as outlined under 4.1, there are not many major air polluting industries 
operating within the Bhubaneswar Master Plan area. As such, the contribution of industries to the 


ambient air pollution of the city is negligible. 


4.3 Stone Crushers 

Stone crushers are very important ancilliary of urbanisation. In a growing city like Bhubaneswar, 
they are mostly established in and around and cater the need of the city as to the requirement of 
stone chips. Stone crusher units use only jaw crushers which do not have any pollution control 
device. 

Although, the Labour and Employment Department of Govemment of Orissa have come out 
with a Notification on establishment of stone crushers where there is a restriction of not locating 
them within 0.5 km from National Highway or State Highway; it is found that already existing crush- 
ers, which do not comply to the siting criteria, are still operating at the site. 
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There are 27 stone crushers of such type operating in Bhubaneswar Development Auhtority 
Area (Fig 4.1). The stone crushers usually situated in clusters. 


8 


eee eo 


{ Bhagabanpur 
5 


Patrapada LE. 
Capital 
Stall 
Pvt. Ltd. [i] 


ର Janla Gangapada 


BHUBANESWAR —» NATIONAL HIGHWAY NO.5 KHURDA ————@» 


: 9: 
Knandagiri “ 
Kalinga Vihar Tomando r/ 
4] Bhagabanpur [25 ] 1 r/ 
1 

e Monitoring Points Apil-Amil _ "| n Pitapalli 

Stone Cruhsers LC n 

«=, Stone crusher unit not ri 


*-2 under operation since long 


ffx]; 5 tone crushers not under 
“4-4: operation during monitoring 


4 Stone crushers on operation nearby 
the monitoring points (distance - 3 to 10 m approx.) 


Fig. 4.1 Location of stone crushers within BDA area 


Ambient Air Quality monitoring conducted in those clusters show that average con- 
centration of SPM at 10m distance from a cluster of stone crushers (average of 4 readings 
of 8 hours) is 2091 (ug/m’) . 


This result of ambient air quality analysis establishes that the stone crushers are highly pollut- 
ing in nature. Under EP Act, conditions have been prescribed for prevention and contro! of air potlu- 
tion from such industries. But since the industries are smal! in nature and the contro! devices are 
either not available or not economically viable, most of the stone crushers fail to adopt them. 


Seeing no other means to contro! the pollution from these sources, the State Government on 
the advice of the Orissa Pollution Control Board have given six months time to the Stone Cruhsers to 
relocate their units satisfying the condition of EP Act and Rules. 
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4.4 Vehicular Pollution 


Vehicles through their emissions and noise, cause air pollution. A phenomenal increase in the 
number of vehicles on our roads has resulted in corresponding increase in pollutants emitted by 
these vehicles. Unlike yester years, automobiles have today become an important source of air 
pollution in urban atmosphere. 


Exhaust gas is the major source of air pollution from automobiles and accounts for about 70% of 
the pollution while about 20% occurs through blow-by gases from crank case breather and remaining 
10% through evaporative emissions from fuel tank breathers, carburetors and spillage losses (Fig. 4.2). 


EXHAUST GAS 
EVAPORATION SPILAGE 


CRANK CASE BLOBY 


4.4.1 Comparison of potlution potential of petrol and diese! driven vehicles 


Exhaust of petrol driven vehicles are more hazardous than those of diesel driven vehicles be- 
cause they contain more carbnon monoxide, hydrocarbons and lead. Diesel driven vehicles however 
produce more smoke contributing to concentration of particulate matter and offensive odour in the 
atmosphere. Similarly, emissions from 2 stroke engines viz. mopeds, scooters, motor cycles etc. 
contian more pollutants than their 4 stroke counterparts because, in the former case lubricants are 
added to fuel and the 2 stroke engines are generally not very much fuel efficient. 
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4.4.2 Vehicular statistics of Bhubaneswar 


The number of vehicles on road can be treated as an index for the extent of pollution in any area. 
The vehicles registered annually under Bhubaneswar region in last 10 years and the cumulative 
number of vehicles registered as on 31.3.97 in Bhubaneswar and the entire state are presented in 
Table 4.2 for making a comparative assessment. 


Table -4.2 Annual registration figure (1987-88 to 1998-98) and the cumulative figure for 
Bhubaneswar and the state (as on 31.3.97) 


ee ee pe Oe rr er eee ee eee es ee a re 
Si. Year Two Auto Jeep Car Taxi Bus Goods Tractor Others Total 
No. wheeler Rickshaw Vehicles & Trailor 
1. 87-88 6920 4 110 389 22 26 163 56 40 7735 
2. 88-89 8041 11 122 501 25 39 216 40 84 9079 
3. 89-90 7739 12 84 38 53 27 160 43 77 8586 
4 90-91 10075 13 110 513 20 12 169 98 41 11051 
5 91-92 6026 3 104 382 69 94 151 143 19 6991 
6. 92-93 6005 4 135 219 268 ଏ୫୫ 217 82 40 7108 
7 93-94 6872 87 189 411 148 ୨247 288 98 34 8329 
8 94-95 8778 184 175 540 186 58 339 147 391 10743 
9 95-96 10463 214 240 758 182 48 360 172 400 12837 
10. 9୫6-97 11369 243 104 1116 266 ଓ୨ 529 368 328 14712 
11. Total 107052 1142 3232 7729 1623 1208 3998 1884 1210 129578 
as on 
31.3.97 
12. Total for 56212 6559 23411 31276 4936 10842 52516 26378 8405 726535 
the state 
as on 
31.3.97 


The data reveal that the total number of vehicles registered under Bhubaneswar region aimost 
doubled in 10 years i.e. 7735 in 1987-88 to 14712 in 1996-97. During this perid the rise in two 
wheelers was 83 percent. Tota! vehicular population of Bhubaneswar constitute 18% of the State's 
total. Such an increase in two wheelers, which are considered to be more polluting and mainly used 
for personal transport is largely due to the absence of any reliable public transport system. 
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4.4.3 Vehicular pollution monitoring and results 


As per the statute, Pollution Control Board have no role to play in issuing, ‘Pollution Under 
Control Certificate’. But in Bhubaneswar, following the direction of Honourable High Court, the Board 
extend technical and manpower support to the local Transport Authority and conduct joint testing of 
town buses to accord permission. In the process, so far 73 buses have been monitored for 235 
times. Out of that, 55 times the buses failed recording 24% failure. It is a general perception that 
town buses in Bhubaneswar emit lot of smoke and are highly polluting. But the testing results do not 
suggest so. It is primarily because, these mechanical devices need few minutes repair and mainte- 
nance to pass a test, which may not last long. Hence, these tests do not necessarnily suggest that 
the town buses are non-polluting but hint at the limitations of routine testing. 

Monitoring of exhaust gases of petrol-driven vehicles conducted by various agencies, i.e. M/s 
Rajdhani Service Station, M/s Rajarani Service Station and M/s Trupti Service Station show that out 


of 9707 two and three wheelers tested, 149 vehicles failed to comply though being necessarily tuned 
and checked up. Similarly, 18 four wheelers, out of 85 tested, were found to exceed the stipulated 


standard. 


Therefore, surprise checking is highly essential to nab the actual pollutor. For this, the Trans- 
port Department should be equipped with manpower and machinery. Pollution Contro! Board may 
extend all its cooperation in the matter. 


4.4.4 Traffic volume of Bhubaneswar 


Recently a survey of traffic volume was conducted by the Board to assess the traffic flow within 
the city (Table 4.3). Results of such survey reveal that the recorded figures in some nodes were aS 
high as 29607 during 7.00 a.m. and 3.00 p.m. The evening figures were found to be still higher 
suggesting more activities. It mighty be due to the evening peak hour when offices close and market- 
ing activities start Such a phenomenon of more evening activities in Bhubaneswar may be a recent one. 


Table - 4.3 Traffic volume in some important nodes of Bhubaneswar city 
NATIONAL HIGHWAY NO. 5 
NODE DURATION 


07.00 am. - 03.00 pum. 03.00 p.m. - 11.00 p.m. 


HV MTV LUV TOIAL HTV MV LV TOTAL 


HANSPAL SQ. RASULAGARH SQ. 2668 2୫8୫୨ 5953 11502 2379 ୨୬16୫୫ ୨2୫୪4 ଏ4811 
RASULGARH SQ. < VANI VIHAR SQ. 2674 3070 ୨୫41 13285 2553 ଓ3229 10466 16248 
VANI VIHAR SQ. © ACHARYA VIHAR SQ. 2850 2୫32 11755 17437 2558 ଓ085 10140 ୨5783 
ACHARYA VIHAR SQ. > JAYDEV VIHAR SQ. 2795 2୨35 ୫546 14276 2798 ୨3୦64 6727? 14589 
JAYDEV VIHAR SQ. © C.RP. SQ. 2875 2202 4597 ୨674 268586 206 4237? 11୨୫୨ 


C.R.P. SQ. © BARAMUNDA SQ. 2343 12୨୫ 4763 ୫404 2439 1390 5୫8୨୨ ୨୨24 


BARAMUNDA SQ. © KHANDAGIRI! SQ. 2220 1216 4094 ୨7୫30୦ ୧2୦୨2 1147 3୫25 ଓ6804 
KHANDAGIRI SQ. < TAMANDO SQ. 1742 1137୮ 2355 ୨5234 1618 1158 1653 4429 
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CUTTACK - PURI ROAD 


NODE DURATION 


07.00 a.m.-03.00 p.m. 03.00 p.m.-11.00 p.m. 


HTV MTV UV TOTAL HTV MTV LIV TOTAL 


RASULGARH SQ. — BAMIKHAL SQ. 1259 2443 6174 ୨୫876 1243 2581 7282 11106 
BAMIKHAL SQ. — JHARPADA SQ. 882 2110 ୫8146 11138 1024 2329 7883 ,11236 
JHARPADA SQ.— KALPANA SQ. 882 3849 16999 21730 871 4167 20041 25079 
KALPANA SQ.e MUSEUM SQ. 896 4041 17067 22004 1054 4185 15648 20887 
MUSEUM SQ. ~ RAVI TALKIES SQ. 676 2631 10853 14160 747 3161 10964 14872 
RAVI TALKIES SQ. GARAGE SQ. 763 1538 5532 7୫833 635 1493 5572 7୮7୦୦ 
GARAGE SQ. < UTTARA SQ. 1048 1188 2276 4512 882 1495 2226 4603 
JANPATH 
07.00 a.m. - 03.00 p.m. 03.00 p.m. -1 1.00 p.m. 


HV MMV LUV TOAL 


HTV MTV UV TOMAL 
VAN VIHAR SQ.oRUPALI SQ. 414 ୨3161 11934 15509 338 3675 10୫୨23 14936 
RUPALI SQ. — RAM MANDIR SQ. 380 4633 1୫170 23183 313 4681 17712 22706 
RAM MANDIR SQ. ~ MASTER CANTEEN SQ. 476 4566 12080 17225 430 5124 14228 ୨1୫୭7୫2 
MASTER CANTEEN SQ. RAJMAHAL SQ. 213 5025 21296 26534 121 5558 23380 29059 
RAJMAHAL SQ. ~ SISHU BHAWAN SQ. 153 2୫827 1୦0୨୫2 13962 8୭୨ 3027 12835 15୫51 
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JAWAHARLAL NEHRU MARG 
NODE DURATION 
0700 am - 9300 on: 030 .- HMC m 
HTV MTV MV “Cra HTV kb ଏ Ct TOTAL 
ACHARYA VIHAR SQ. HUDCO SQ. 165 2298 ୨୦୫୮୫ 549 155 256୫ 1୧୫୨6 ୧୫135 
HUDCO SQ. < PM.G. SQ. 236 4108 “୬୮2 1616 23୨ 44୯୪ 20034 ୨4676 
PM.G. SQ.SAG, SQ. 28 ୨3୫856 ୨୨23 £07 & ନ 4୩ ge 
AG. SQ. — HOSPITAL SQ. 110 2225 ”18୨ ୧୫54 128 56 85% 


BIDYUT MARG 


JAYADEV VIHAR SQ. 120 BATLN SQ 94 1207 6668 7950 57 2୨୫୨ 55୮ ଠି 
120 BATLN. SQ. POWER HOUSE SQ. 39 2190 ୨349 5୮୫୬ 3¢ ୬୮୫ “୨୬ ୩: 
POWER HOUSE SQ. © RAJBHAWAN SQ. 16 1059 5528 6603 5 45 433 So 
RAJPATH 
KHANDAGIR! SQ. — GANDAMUNDA SQ 187 110 “4୫8 ୨315 AL 1୮୫୫ ୨3835 £239 
GANDAMUNDA SQ. — SIRIPUR SQ. 39 12୨5 ”ଭ 5375 114 ୯ ୨୨44 405 
S!RIPUR SQ. GOPABANDHU SQ. 101 1461 5.52 6h [୧] 1-6? ୨430 664 
GOPABANDHU SQ. — RAJBHAWAN SQ 26 205 37 ac 93 € C3 3 ଦହ 
RAJBHAWAN SQ. AG. SQ. be 2% | 2268 ୧ 27 176୪5 ୩5418 
AG SQ. —RAJMAHAL SQ. 36 369&é 4” Gt 26: ଝଡି 1794 22225 


RAJMAHAL SQ. — KALPANA SQ. 305 ୨20“ 4୯4୦0 ୨୭୦7 < - 52 23499 ୨30489 


HTV - Heavy Tonnage Vehicle (Trucks Buses Dumpers Tractors etc i 
MTV - Medium Tonnage Vehicle (Stauton Wagons Matagors “re«<ers Jeeps. Cars etc ) 


LTV - Light tonnage Vehicle (Two-wheelers 1. Scooters Motor Cycles & Mopeds, and Tr -=-wnev ers re Auto- 
Rickshaws) » 
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4.4.5 Control of vehicular pollution 
Vehicular pollution can be controlled mainly by three ways, 
- Technotogical contro! 
- Infrastructural developoment and 
- Legislativce control 
4.4.5.1 Technological control 


Technological control includes design of fue! efficient/changed fuel engines using gas, alcohol, 
electnc and solar power and installation of pollution control equipments in the motor vehicles. 


Converters are being developed to clean up exhaust emissions by catalytic oxidation of hydro- 
carbons, carbon monoxide and by breaking down of nitrogen oxide into nitrogen and oxygen. But 
most of these oxidation catalysts contain platinum, which is poisoned by lead. 


In order to permit converters to function, it is necessary to get the lead out of petrol by adding 
substitutes. By doing this the presence of lead compounds in the auto exhaust can be eliminated. 
However, the side effects of such substitutes need to be thoroughly checked. The knocking problem 
can also be met by two ways, 


a. Byiowering the compression ratio of the new automobiles by better engine design and 


b. Byincreasing the octane number of gasoline through changes in hydrocarbon composition 
by better refining. 


Emission from crank-case can be controlled by means of a device that returns such emissions 
to the engine intake. 


4.4.5.2 Infrastrucural development 


Infrastrucutral development encompasses aspects like construction of more and more im- 
proved roads, interchanges, intersections and flyovers. All these facilities and better traffic management 
can reduce potlution load. 


4.4.5.3 Legislative Control 


Legal provisions can meet the societal demand in respect of pollution. India is one of the very 
few countries in the world which has enshrined in its constitution, a commitment to environment 
protection and improvement. Article 21 of the Indian constitution that guarantees the right to life and 
personal liberty encompasses huge potentiality and scope to revolutionise the legal contro! of pollu- 
tion through judicial interpretations and pronouncements. Direct reference have been made in our Air 
(Prevention and Contro! of Pollution) Act, 1981, Environment Protection Act, 1986 and Motor Vehicle 
Act, 1988 for Prevention and Control of Pollution in genera! and vehicular pollution in particular. 
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4.4.6 Recommendations 


4.4.6.1 Ground realities 
While making recommendations for control of vehicular poilution, it will be prudent to be aware 
of the following ground realities which can not be wished away so easily. 
i. On the average, older and less well maintained vehicles will continue to dominate on our 
roads 
ii. Frequently interrupted traffic flow, because of inadequate and less maintained roads, ill planned 
intersections and interchanges, less number of flyovers 
ii. Inadequate and unreliable public mass transport system and consequent increase in personal 
transport means 
Iv. Poor quality fuel e.g. diesel with high sulphur content and leaded p-irol 
Less awareness and motivation in the public about the causes of vehicualr pollution and 
adoption of simple preventive and control measures 
In Bhubaneswar, the problem of vehicular pollution is not acute as in other metropolitan cities 


like Dethi, Calcutta, Mumbai and Chennai. Nevertheless, precautionary measures should be taken 
right from now so that the situation of vehicualr pollution does not reach the porportions of other big 


cities in the country. 
The following are some of the most plausible recommendations, which if implemented, can go 
a long way in abating vehicular pollution. 


4.4.6.2 Action for Transport Department 


A number of well equipped service stations with garages for routine testing of vehicles for 
emissions may be recognised as Authorised Testing Stations, where all vehicle owners should 
periodically get their vehicles checked and get "Pollution Under Control” (PUC) certificate as 
required under Rule 116(1) and 115(7) of Motor vehicle Amendment Rule, 1993 respectively. 

The police personne! and the Inspector of Motor Vehicles should be trained to detect vehicles 
violating the stipulated emission standards. To be more precise, they should be provided with handy 
kits to quickly establish such violations. 

Apart from making "Pollution Under Control" Certificate mandatory, there should be frequent 
surprise checks and penalty as per the Act should be imposed. It is so necessary because for a 
routine periodic check, vehicle owners often produce their vehicels with proper tuning and mairfte- 
nance. 

Bearing in mind that two stroke engines are much more polluting than four stroke engines, 
there should be strict restriction on plying of three wheeler tempos and autorickshaws in cities. The 
severe air pollution in Delhi, Kanpur and Lucknow is predominantly due to these vehicles. 
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Selective taxation should be adopted, so that more fuel efficent and less polluting vehicles can 
be encouraged and fue! inefficient, old and polluting vehicles can be discouraged to ply on roads. 


Personal transport should be discouraged by imposing more tax so that public mass transport 
can be relatively less expensive and affordable. But before doing this, the public mass transport net 
work should be strengthended and made effective, efficient and reliable. 


It is observed that very often passenger buses keep their engines in the starting condition fora 
very long time in bus stops and terminals to attract passengers. In this condition, the engines belch 
out pollutants within a limitted area and the pollutants do not get easily dispersed. Restrictions 
should be imposed on this type of practice by making frequent checks and posting traffic personnel. 


Mere establishment of emission testing centres may not help in curbing the pollution. The Acts 
and Rules should be stnictly enforced and the vehicle owners should be appraised about the positive 
side of emission testing like saving of fuel, meeting the statutory obligations etc. 


Carrying more passengers than the specified capacity is a common phenomenon. This prac- 
tice not only causes more pollution but also forces the sensitive passengers to travel by personal 
transport. This practice of over crowding in city buses should be banned. 


Use of air horns should be banned. Restrictions on the selling of such items should be im- 
posed. 


Vehicular pollution control laboratories should be set up by the Transport Department in order to 
facilitate the cross chekcing of callibration of testing instruments at authorised testing stations. 
There should be a monitoring team consisting of trained personnel attached to each laboratory to 
conduct surprise checks of vehicles on roads. 


4.4.6.3 Action for Traffic Police 


Flow of traffic whithin the city should be controlled so that traffic movement will be smooth 
during pick hours. 
Trucks and goods carriers should not be allowed into the city centres during peak hours. 


Traffic Police should be provided with gas masks and facilities for atleast annual heatth check, 
parcitutarly for lead poisoning. No traffic police should be deployed for a very long time in a busy 
traffic post. There should be regualr rotation. 


4.4.6.4 Action for Local Authorities 


In order to discourage unnecessary plying of private motor vehicles, the Bhubaneswar Munici- 
pal Corporation should impose restriction on such plying atleast on one day a week, except for 
emergency purpose. 


Periodic checks should be made of the quality of fuels distributed through filling stations in 
order to prevent adulterations. Fuel quality has a profound bearing on the level of emissions from 
vehicles. 
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Laying of adequate roads of quality, their maintenance, construction of well designed traffic 
intersections, interchanges and flyovers should be given priority. 
4.4.6.5 Action for State Pollution Control Board 

The State Board should intensify the ambient air quality monitoring network in the city and 
trend analysis should be done frequently. The findings should be made public and should be used in 
framing policy. 

Pollution Controi Board should be consulted by the Transport Department, while establishing 
their laboratories. 

Training to traffic personnel, as has been imparted by the Board since 1990, should continue 
and should be made more effective by including more and more police officers as trainees. 


Public awareness programmes should be conducted vigorously in cof aDoration with oil compa- 
nies like Indian Oil, Hindustan Petroleum etc. and Petroleum Conservation Research Association 
(PCRA) to let the public know about the maintenance and effective use of vehicles by providing lifts 


to neighbours and colleagues. 
4.5 Ambient Air Quality 


Ambient air monitoring at different locations have been conducted by Onissa Pollution Control 
Board during 1992-98. The results are presented in Table 4.4 for the parameters; Sulphur Dioxide 
(SO,), Oxides of Nitrogen (NO,) and Suspended Particulate Matter (SPM). 


Table -4.4 Ambient air quality of Bhubaneswar 


Area SO,(Ugm’”) NO,(Hgm’) SPM(U g/m’) 
Standard Observed Standard Observed Standard Observed 
value value valve 
industrial (°) 120 72-78 120 22 500 94-169 
Residential Rural 80 13-40 80 11-43 200 92-240 
& Others (°°) 
Sensitive area (°**) 30 15-30 30 18-36 100 111-270 


* Mancheswar Industrial Estate 


** Sahid nagar, Kalpana Square, Bargarh, CRP Square, Nilakantha Nagar, Lingaraj Temple, Oid 
Bus Stand, Unit-IV, Bhimtangi, Capita! Police Station, Capital Water Works, Master Canteen, IRC 


Village, Power House, Gajapati Nagar, Laxmisagar 
«+* Capital Hospital, Utkal University 


On comparison of the above findings with the prescribed ambient air quality standards it reveal 
that the NO, and SO, levels are within the limits. The SPM levels recorded were high in some 
residential areas like Kalpana, CRP, Nilakantha Nagar, Old Bus Stand, Unit-iV etc. 
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SPM covers a broad range of particles. Not all SPM can enter into human lungs. Only particles 
of <10u size can enter into human lungs which are termed as Respirable Particulate Matter (RPM). 
Monitoring results available for SO,, NOx, SPM and RPM from the permanent Ambient Air Quality 
Monitoring stations established bythe Board at IRC Village and Capital Police Station are presented 
in Fig 4.3 and 4.4 respectively. SPM and RPM data available for these stations show identical trend 
with peak in December and January respectiveluy. The values at Capital Police Station exceed the 
limit of 1001g/m3. It was so mainly because of poor dispersion of pollutants during December. 


National Ambient Air Quality Standards as stipulated by Centra! Pollution Control Board, New 
Dethi is given in Table - 4.5. 


As it has been discussed earlier, Bhubaneswar does not have much industrial activity within its 
boundary. As such, the pollution in urban atmosphere of the city can be attributed mainly to the 
automobile source and suitable prevention and control methods are necessay to be evolved quickly 
before it is too late. 


4.6 Noise Level 


4.6.1 Introduction 


Sound is an important form of human communication. It is the pressure variation in a given 
medium (air, water, solid etc.) that the human ear can detect. In air, pressure variation frequency of 
atleast 20 times a second is normally detected by our ear and hence called "Sound". But when it 
supersedes the tolerable bounds of pitch, amplitude and time duration, the result is a spectrum of 
disorders both in the human body and mind and often aggravates many such already existing disor- 
ders. With that, “Sound” becomes "Noise" and the resulting imbalance between man and his envi- 
ronment is termed as "Sound Pollution” or more commonly, "Noise Pollution". 


Noise is described as, "unwanted sound that produces deletenous effects on health and affects 
the physical and psychological well-being of people". With the adoption of many a technological 
advancements in modem life style like transport, audio-visual entertainment, manufacturing process 
etc., "noise", a major air pollutant has been increasing rapidly and has become a major health and 
Social concern. More importantly, while noise induced diseases can be prevented by effective pre- 
ventive and control measures, they can not be cured once occurred. 


4.6.2 Noise and health hazards 


The health hazards associated with noise can be categorised into 3 types, viz. auditory effects, 
non auditory effects and behaviounal effects. 


Auditory effects 


Noise induced hearing loss can be ternporary or permanent. They are termed as Temporary 
Threshold Shift (TTS) and Permanent Threshold Shift (PTS) respectively. TTS means loss resulting 
from the day's exposure which the ear recovers the following morning. Generally a steady state noise 
level of 78 dB(A) does not show any significant TTS. 


PTS is the irreversible hearing loss caused by noise. 
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Fig. 4.3 Ambient airquality at IRC Village, Bhubaneswar 
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Fig. 4.4 Ambient airquality at Capital P.S., Bhubaneswar 
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Table -4.5 Nationa! Ambient Air Quality Standards 


Foilutant Time weighted Concentration in ambient air Method 
Average Industrial Residential, Sensitive of Measurement 
Area Rural & Other Area 
Areas 
1 2 3 4 5 6 
Sulphur Dioxide Annual! Average® 80 ug/m’ 60 ug/m’ 15 ug/m’ 1. improved Waste and Gaeke 
(SO) Method 
24 Hours®” 120 ug/m’ 80 ug/m’ 30 ug/m’ 2. Uttraviolet Fluorescece 
Oxides of Nitrogen Annual Average® 80 ug/m’ 60 ug/m’ 15 ugm’ 1. Jacob and Hochheiser 
as NO, modified (Na-Arsaenite) 
method 
24 Hours"* 120 ug/m’ 80 ug/m’ 30 ug/m?’ 2. Gas phase Chemilumi- 
nescence 
Suspended Annual Agerage®’ 360 ug/m’ 140 ug/m’ 70 ug/m’ (Average flow rate not 
Particulate 24 Hours” 500 ug/m’ 200 g/m’ 100 ug/m’ less than 1.1 m3/minute) 
Matter (SPM) 
Respirable Annual Average* 120 ug/m? 60 g/m’ 50 ug/m’ 
Particulate Matter 24 Hours®® 150 ug/m’ 100 ug/m’ 75 ug/m’ 
(Size less than 
10 Lm) (RPM) 
Lead (Pb) Annual Average* 1.0 ug/m’ 0.75 pg/m’ 0.50 ug/im’ - AAS Method after samp- 
24 Hours” 1.5 ug/m’ 1.00 ug/m’ 0.75 ug/m’ ling using EPM 2000 or 
equivalent filter paper 
Carbon Monoxide 8 Hours” 5.0 ug/m 2.0 ug/m’ 1.0 ug/m’ - Non-dispersive infrared 
(CO) 1 Hour 10.0 ug/m’ 4.0 ug/m’ 2.0 ug/m’ spectroscopy 


Annual! Arithmetic mean of minimum 104 measurements in a year taken twice a week 24 hourty at uniform 
interval 


24 hourly/8 hourly values should be made 98% of the time in a year. However, 2% of the time, it may 
exceed but no! unto consecutive days. 
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Non auditory effects 


Different non-auditory physiological damages can be caused by exposure to noise of very high 
intensities and for different time duration . These include cardiovascular disorder (change in the heart 
beat), occular effect (pulpilliary dilation, narrowing of visuat field, change in rate of colour perception, 
impairment of night vision etc.), galvinic skin effect (change in the electrical resistance of skin) and 
biochemical! response (eosonophilia, hypo and hyperglycemia etc.). 


Behavioural effects 


Behavioral effects of noise include annoyance, irritability, loss of speech, intelligibility, perfor- 
mance inefficiency etc. Behavioral effects like annoyance due to noise nuisance can not be corre- 
lated always with noise levels alone since human reaction to noise varies within and between per- 
sons, Various adverse effects of noise are summarised in Table 4.6 . 


Table - 4.6 Behaviourial effects of noise 


Noise dB (A) Observed effects 

0 Threshold audibility 

100 Significant change in pulse rate 

110 Stimulation of reception in skin 

120 Pain threshold 

130-135 Nausea, Vomiting, Dizziness, Interference with touch and muscle sense 
140 Pain in ear, prolonged exposure can cause insanity. 

150 Prolonged exposure causing burning of skin 

160 Minor permanent damage if prolonged 

190 Major permanent damage in a short time 


4.6.3 Status of noise level 


Transport facilities like automobiles, trains and airplanes are major contnbutors to noise level at 
a place. As stated earlier, Bhubaneswar is located on the main railway line connecting Howrah and 
Madras. The National High Way (NH-5) is traverisng through the city. A portion of the State Highway 
between Cuttack and Bhubaneswar is one of the busiest tracts. To ensure smooth traffic flow, the 
NH-5 between Cuttack and Bhubaneswar is recently being widened. This additional facility wit! not 
only ensure smooth traffic flow but also increase the traffic volume. Biju Pattnaik Airport, a would be 
International Airport, is also situated within the city boundary. As such the city is very much prone to 
higher level of noise from transport sources. 
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Atthough Bhubaneswar is a planned city but the areas are not strictly demarcated. Now-a-days 
within residential areas shopping complexes and commercial activities are of very common occur- 
rence. Similarly, by the side of residential colonies, National High Way & busy roads are passing at 
many places. Movement of fleet of vehicles, their horn and engine sound are major contributors to 
higher ambient noise level. In general noise level standards have been stipulated for commercial, 
residential and silence zones. However, because of these anomalies as outlined above various places 
have been further sub-categorised into shopping complex and traffic depending on the dominance of 
the activitiy inthe area. For example, Master Canteen is a commercial center with traffic as domi- 
nating activity. The areas like Hospital, Educational Institutions and Courts etc. are essentially placed 
under "sensitive" category. 


Use of loud speakers for advertisements, cultural practices and public address is a common 
practice in the city. Public address systems during rallies and other public meetings increase the 
noise level of the city. Use of fire works, drums and loud speakers during different cultural practices 
and celebrations in general and marriage processions, in particular, boost the ambient noise level 
very high. Noise generated from the loud speakers of the opera parties during their advertisement and 
play, hikes the noise level of the community tremendously. 


4.6.3.1 Noise leve! monitoring and results 


Orissa Pollution Control Board have been monitoring noise level! at different locations compris- 
ing of Residential, Commercial, Industrial and Silence Zone since 1992. Results of these monitorings 
are given in Table 4.7. 


The followings are observed from the results 


a. The findings of such monitoring reveal that noise level in Residential, Commercia! and Silence 
Zones excepting industrial zone exceeds the prescribed standards. Recorded noise level 
below the prescribed level in an industrial area like Mancheswar Industrial Estate might be 
due to low level of industrial activity in the area. 


b. Analysis of available data shows an increasing trend in the noise level in the city. 


A comparative account of day and night time noise level, as recorded during a recent survey, 
is presented in Figure 4.5. 


In Bhubaneswar official buniness is the most dominating activity. There has not been much 
night activity as seen in other full grown cities. Hence as expected, the night time noise levels are 
less than the day time. 


4.6.4 Conclusion and recommendation 


There exists no law in India which exclusively deals with the problems of noise. But direct and 
indirect provisions for contro! of noise pollution exist in the Indian Penal Code (Section 268); the 
Motor Vehicle Act, 1988(Rule 1989); The Orissa Fire Works and Loud Speakers (Regulation) Act, 
1958 (Section 3 & 3A); The Factories Act, 1987 (Section 11, Section 87); The Air Act, 1981 and The 
Environment Protection Act, 1986 etc. 
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Table -4.7 Ambient noise level in Bhubaneswar 


SI. Monitoring Point Date Category! Time Stan- L Lig Lip Loo Lon bm ¢ 
No. Activit dard 
1. Kalpana Square Apri!- Commercial OD D665 68 72 66 62 59 77 
May ‘92 Traffic D N58 77 79 74 70 63 102 
May '98 N 68 69 57 46 42 102 
2. CRP. April- Commercial D 74 78 72 66 61 85 
May ‘92 Traffic 
March ‘93 D 73 77 69 63 57 90 
May '94 D 84 88 79 71 57 
May '98 D 77 79 72 67 52 100 
N 73 76 63 56 42 100 
3. Old Bus Stand Feb '93 Commercial D 74 77 73 69 65 83 
May ‘94 Traffic D 72 82 70 67 68 100 
4. New Bus Stand May ‘98 Commercial  D 69 70 61 55 46 94 
Traffic 
5. NALCO Square May ‘98 Commercial 0D 78 79 72 65 52 104 
: Traffic 
6. Master Canteen May '98 Commercial D 71 73 68 64 56 94 
Traffic N 59 62 51 39 34 86 
7. Market Building May ‘98 Commercial D 75 76 68 62 52 101 
(Unkt-tl) Shopping 
8. Unit-IV Market May ‘98 Commercial 0D 68 71 65 59 53 88 
Shopping 
9. Baragarh May '94 Residential D DSS 74 78 72 56 50 101 
May ‘98 D N45 69 69 59 51 43 101 
N 56 55 45 38 36 83 
10. N-5 Area, May '98 Residential D 61 55 48 43 37 97 
LR.C. Village N 49 51 46 43 42 73 
11. Unit-iV May ‘94 Residential D 72 76 67 62 50 100 
12. Lingaraj Temple May '94 Residential D 70 73 69 66 48 98 
May '98 D 69 72 66 59 48 93 
13. Capital Hospital Apnil - Silence D D-50 57 61 56 52 49 70 
May '92 Hospital D N40 60 62 56 51 45 90 
May '98 N 59 94 53 44 41 78 
14. Utkal University li - Silence D 67 71 64 58 48 75 
ay ‘92 Educational 
Institute 
15. Mancheswar I.E. April - industrial D 0-75 59 4 55 ଏ49 41 ୨4 
ay ‘92 D N-70 67 67 57 50 40 101 
N 56 63 44 39 34 88 
D - Day time, N - Night time, L - Equivalent sound energy level, ' - 10 percentile exceeding 


level, L,, - 50 percentile exceeding level, L., - 90 percentile exceeding level, L__ - Minimum noise 
level during period of measurement, L,..,- Maximum noise level during period of measurement. 


TE Sundsd CT TT TT and Tre expressed in dB(A} 
N.B. : Standard, Loar £ 10° Lo: Loot Emin 2N L na 2fe expressed in dB(A). 
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HSP - Capital Hospital, BRG - Baragarh, IRC - N-5 Area, IRC Village, 
UNS8 - Unit-VIli, CRP - CRP Square, KLP - Kalpana Square, 
MCN - Master Canteen Square, MIE - Mancheswar Industrial Estate 


Fig. 4.5 Ambient noise level in Bhubaneswar city 
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However, enforcement through legal means in normal situation was extremely difficult until 
recently when the Hon'ble West Bengal High Court through their historical judgement held that 
"While exercising a right under article 25, no person can interfere with or take away or abridge the 
right of the citizen guaranteed under Article 19(1)(a) of the Constitution". The Hon'ble Judges went far 
beyond, by saying that, the State while allowing certain persons, the liberty of thought and expersssion 
as guaranteed under Article 19(1)(a) can not force others to be mere captive listeners and their right 
can not be forcibly suspended by any people simply on the basis of administrative order obtained 
from the Public authority to create noise. 

It is needless to say that the noise pollution problems in cities and towns of West Bengal during 
festive occasions like Druga Puja, Kali Puja & Dipabali have considerably been checked after the 
strict enforcement of the Hon'ble High Court's directive. 

The point here to make is that judicious application of existing acts 7 7d rules can play miractes 
in preventing and controlling the growing noise menace in Bhubaneswar and other places. 


Proper planning plays an important role in controlling noise pollution. Different areas earmarked 
for different activities can reduce the adverse effects of noise. For example, residential areas should 
be away from main roads. But in Bhubaneswar, the NH-5 and the State Highway have traversed right 
inthe middle of the city, aggravating the problems. Shifting of NH-5 away from the city limit will be a 


welcoming step. 
4.6.4.1 Action for Town Planning Authority 


Ll. The residential, commercial and industrial areas and the silence zone in a city/town 
should be planned in such a manner so that noise created in different zones are confined 
within the zone. The execution should follow planning and any unplanned growth should 
be at once removed. Within residential area, establishment of industry or development 
of commercial area should not be allowed. The loca! bodies should deal this problem 
firmly. 

li. Houses should not be preferably located near the main road. Attention should be given 
to the architectural lay out of residential localities so as to reduce the travel of noise 
from one house to another and atso not to let reverberations occur in a residential 
colony. 


ll. There should be plenty of trees and bushes in open spaces between houses and lanes. 
The pavements should have minimum covering by stone and concrete slabs and instead 


use be made of grass cover. 

IV. D.G. sets used in buildings should have proper noise contro! system. They should be 
installed in closed rooms with proper ventilation 

Vv. Aerodrome should be located away from the city and growth of the city should not be 
allowed to extend up to the aerodrome. 
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The Town Planning Authority shoutd decide the following in consultation with the Air 
Port Authonty. s 


(a) Aeroplanes should take off in direction radially away from the city. 


(b) During boarding and unboarding operations, the plane should be parked sufficiently 
away from the Airport building. 


(c) Night time operation of the aircraft should be minimised. 
(d) During maintenance and repairs of aeroplanes workers should use ear masks. 


(e) Portable silencers should be used in the plane at intake as well as exhaust 
during idling period at the airport. 


The Town Planning Authority should decide the following in consultation with the Rail- 
way Authority. 


Erection of acoustic barriers, reducing speed and avoiding whistling within and 
along the municipal limits and habitation zones are recommended for adoptionto the 
extent possible. 


The Town Planning Authority should implement and ensure the following during on- 
going construction activities. 


(a) Acoustic barriers should be placed near construction sites. 


(b) The maximum noise levels near the construction site should be limited to 75 
dB(A) L,,(5 min) in industrial areas and 64 dB (A) L.__ (5 min) in other areas. 


(c) There should be fencing around the construction site to prevent people coming 
near the site. 


(d) Matenals need to be stockpiled and unused equipment to be placed between 
noisy operating equipments and other areas. 


(€) Constructing temporary earth bund around the site using soil etc., which normally 
is hauled away from the construction site. 


(f) Acoustic wall should surround the building of the hospital, library, educational 
institution, court etc. which are situated near main road. 


4.6.4.2 Action for Administrative Authorities 


th. 


Licence must be obtained by all parties intending to use loud speakers or public ad- 
dress system for any occassion. 


Public address systems and loud speakers should not be used at night between 9 pm 
to 6 am except in closed premise. 


Loud speakers should be directed at the audience and not away from audience (i.e. not 
towards the neighbourhood). 
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IV. Loud speakers should not be allowed for advertisement and commercial activities, elec- 
tion campaigns and religious functions. 


V. The permitted strength of the power amlifier should be just adequate to cover the audi- 
ence and noise elvel beyond the boundary limit of the noise source premises should not 
be increased by more than 5 dB above the ambient noise level. 


Vi. Manufacture and sale of crackers having an impulsive noise of more than 90 dB at 5 
metres distances from the site of bursting should be banned. 


Vil. Manufacture and bursting of joined crackers should not be allowed. 
Vill. Bursting of crackers during night between 9 p.m. to 6 a.m. should be strictly banned. 
XX Bursting of crackers should be permitted only during public festivals. 


xX In commercial area traffic volume should be reduced by diversion of traffic. In commer- 
cial area, parking of vehicle should be restricted to one place only. 


x. In commercial area the noise generating sources like music system from shop should 
be preferably kept at low volume. Advertisement of articles for sale through loud speak- 
ers or shouting should be avoided. 


Xi. Use of pneumatic horns should be banned. 


Xi. Industrial workers working inside the industry should not be exposed to noise levels 
more than the prescribed limit by the regulatory authorities. 


XIV. Sirens should not be fixed to any vehicle except fire brigade vehicles, ambulances and 
few other vehicles used for emrgency works. VIP vehicles should not have sirens. 


4.6.4.3 Action for Transport and Police Department 


I. In residential area movement of vehicles along the inner arterial roads should be re- 
stricted. 


Nl. The vehicle should not generate noise more than the limit prescribed by the regulatory 
authorities. 


IM. There should be restriction on the use of horns by vehicles passing by the residential 
areas & silence zones. 


4.6.4.4 Action for Pollution Control! Boards/Department of Environment 
I. Standards of noise should be reviewed from time to time. 

Nl. Massive awareness programmes targeting NGOs should be organised. 
Hl. Regular monitoring should be done and status reports be prepared. 
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5. STATUS OF LAND ENVIRONMENT 


Increasing urbanisation and industrialisation results in accelerating growth of urban centre. Bhu- 
baneswar, even though a planned city and constructed after independence, is experiencing the 
common problems associated with high population growth, rapid urbanisation, haphazard develop- 
ment and deterioration of physical environment. Some of the geo-environmental problems faced 
today are discussed in this chapter. They include, occurrence of large scale deforestation affecting 
macro and micro-climate systems, drying of natura! streams, construction along natural drainage, 
mixing of sewage with natural drainage and mining of lateritic stones etc. Further, large scale land 
conversion due to urbanisation, unplanned development, drainage congestion, reduction in surface 
area of waterbodies and rapid growth around archaelogical and historic sites are also some of the 
geo-environmental problems of the city. 


5.1 Urban Sprawl of Bhubaneswar 


Bhubaneswar is a fast growing city. Table 5.1 and Fig 5.1 depict the growth of urban sprawl. In 
terms of area it is 8.5 percent during the last one decade. The city is growing largely in north, north- 
east and south-west direction along the main transport routes. 


Table - 5.1 Spatial growth of Bhubaneswar city 1956-90 


Year Urban area Percentage of growth 
(ha) 

1956 1768 - 

1968 2592 46.60 

1974 3651 40.85 

1981 4526 23.96 

1985 5777 27.64 

1990 7808 35.15 


Land use map showing urban builtup land, vacant land and other areas was prepared along (0- 
1, 1-2 and 2-3 km) the major road catchment. Table 5.2 shows that development is very high around 
one km catchment. 74% of the urban area and 71% of urban vacant land (speculated lands) are 
located atong the 1 km zone of the major road. 


This chapter is based on the communication from ORSAC. 
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Fig. 5.1 Urban sprawl of Bhubaneswar (1956-90) 


Digitized by srujanika@gmail.com 


Table -5.2 Distribution of urban builtup and urban vacant land in road 
catchment in Bhubaneswar city (area in ha) 


Catchment Area Urban Builtup Area Urban Vacant land 
1974 1990 1974 1990 
0-1 km 1795 3646 893 1188 
(73%) (74%) (86%) (71%) 
1-2km 505 9827 124 402 
(21%) (20%) (12%) (224%) 
2-3 km 149 322 14 75 
(6%) (6%) (2%) (5%) 
Tota! 2449 4950 1031 1665 


5.2 Geo-Environmental Changes along Natural Drainage 


The city is located on a lateritic plateau, having number of narrow valleys with first and 
second order drainage. There are around 12 drainage channels inside the city, out of which 10 
drainage channels identified are drainage zones on planning document. It has been further stated 
that no development will be allowed in this zone since development along these locations can cause 
flooding in the upstream, water pollution, wateriogging and other hazards. 


Table 5.3 depicts high rate of development along these vulnerable marginal locations. 


Table -5.3 Landuse distribution along drainage network in Bhubaneswar city during 
1974-90 (area in ha) 


landuse ୨୪୨୨୨4 ।ଏ୨୦ % ।ଏ୨4 ।୨୦ % 
0 - 50m 0 - 50m Growth 0-100m ଠ0-100m Growth 
Urban builtup 45 131 “ +191 55 174 +216 
Urban vacant 47 88 +87 43 53 +23 
Others 1353 1226 -10 1050 921 -13 


Total 1445 1445 — 1148 1148 -- 


Fig 5.2 presents the drainage map of the city. There is considrable growth in the drainage 
zone during 1975-90. 
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Fig. 5.2 Drainage map of Bhubaneswar city and its environs 
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The change detection data after comparing landuse map of 1974 and 1990 for a catchment area 
of 315 hectares shows that 12% of agricultural land, 13% of wastelands, 5% of vacant land and 3% 
of waterbody during 1974 are converted to various urban activities like unorganised residential, plot- 
ted development and other urban activities in 1990. During 1974, the valley land under agricultural 
use covered 56% of the catchment area which was reduced to only 30% during 1974-90. 


The change in the width of the valley and channel is on an average 40 to 60 m during 1974-90. 
Even at one location (350 m upstream of S.E. Railway line), the channel width has been reduced by 


120 m. 
5.4 Land Transformation in Bhubaneswar City due to Urbanisation 


The landuse maps prepared by SO! data (1930) and remote sensing data in conjunction with 
ground truth data are shown in Fig. 5.4 (1930), 5.5 (1974) and 5.6 (1990). The landuse area satistics 
of 1930 shows 54% of BDA area was under forest and bush cover with only 3% under builtup area. 
The landuse statistics of 1974-90 are shown in Table 5.4. The 1974 and 1990 maps having landuse 
classes as mentioned in Table 5.5 suggest that land conversion process in Bhubaneswar can be 


broadly categorised into following groups. 
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Fig. 5.4 Land use/Land cover map of Bhubaneswar (1930) 
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Fig 5.6 Land use/Land cover map of Bhubaneswar (1990) based on airphoto data (1989) and spot 
Kpan data (1990) Digitized by srujanika@gmail.com 


Table 5.4 Landuse distribution in Bhubaneswar city during 1974-90 (area in ha) 


SI.No. Landuse 1974 9% oftotal 1990 % oftotal Index 
(90/74) 
1. Planned/Project residential 767 3.07 1494 ଓ5.94 195 
2. Unplanned residential 783 3.13 1692 6.77 216 
3. Transport/infrastructure 216 0.86 224 0.98 104 
4. Industria! 58 0.23 390 1.55 672 
5. Recreation/Religious 86 0.35 220 0.88 256 
6. Adminst./institution 517 2.05 781 3.13 151 
7. Commercial/Public/S.Public 49 0.19 192 0.77 392 
Services 
Urban vacant 1031 4.13 1669 6.09 162 
9. Agnicultural 9112 36.50 8628 34.50 95 
10. Tree cover/Plantation/ 6163 24.80 3830 15.33 4 
Scrub/Bush 
11. Waterbodies 800 3.20 877 3.51 110 
12. Wasteland 5217 20.86 4696 18.80 87 
13. Others 179 0.72 285 1.12 159 
Total 24978 100.00 24978 100 - 


The Fig. 5.7 indicates the type of landuse change during 1974-1990 and the Table 5.5 and 5.6 
show areal extent of landuse transformation. 
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Tabie - 5.5 Major spatial changes during 1974-1990 in Bhubaneswar city (area in ha) 


Code 


Pov onpwN 


Landuse Change 


Urban-Urban 
Urban-Nonurban 
Vacant Land-Urban 
Vacant-Nonurban 
Agricultural-Urban 
Agrnicuttural-Nonurban 


-Veg./Bush/Scrub-Urban 


Veg./Bush/Scrub-Nonurban 
Veg./Bush/Scrub-Vacant 
Wastetland-Urban 
Wasteland-Nonurban 
Others-Wasteiand 
Others-Urban 

No Change 

Errors/Slivers 

Tota! 


Table - 5.6 Land conversion types during 1974-90 


Land Conversion Types* Area (in ha) 
Densification (1) 158 
Extension (3,5,7,10,14) 3292 
Depopulation (2) 97 
Degradation (6,9,8,13) 2787 
Conserv./Restor./Aforst. (12,4) 509 

Total Change Area (TCA) 6843 


% Of TCA 


Area 


% Of TOT 


02.5 1 
48.0 13 
01.5 1 
41.0 11 
07.0 2 


100 28 


Densification : This refers to increase in the density of builtup area. This usually occurs in the 
areas where the changes are from one urban activity to other urban activity like residential to com- 
mercial and from low density residential area to high density residential area etc. 


Depopulation : The change of residential landuse into other urban use like slums and cther 
unorganised residential areas in 1974 are cleared and Kept as reserved vacant land. 


Extension : The development of urban activities which are previously either under rural or 
nonurban activities like agriculture, vegetation/bush cover and wasteland etc. 


Construction/Aforestation Restoration : The nonurban (temples, historic sites, forest land 
etc.) area converted into some other activities for environmental or conservation reasons. 


*Indicated by change codes of Table 5.5 
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5.5 Conclusion 


The following conclusion can be derived from the Table 5.5 and 5.6 in comparison to other types of 
land conversion. 


There has been a large scale degradation in the vegetation and bush cover area (1670 ha) during 
1974-90. 


Conversion of agricultural land to urban use is also significantly high (457 ha) because of the fact that 
there is still 4696 ha of wasteland available around the city. 


Unorganised development is more on agricultural land than the formal development and rate of growth 
of unorganised development is very high than planned/project based development. 


During 1974-90, only 2 per cent of BDA area were brought under green cover and extensive devel- 
oped areas are devoid of green cover. 


Thus, it is clearly demonstrated that there has been a large scale development in locations which 
are flood prone and thereby marginally suitable for settiements. The development is going on a fast 
rate without any proper attention to green zones creation, sewage networking and natural drainage 
pattem. It also demonstrates the efficacy of temporal remote sensing data and GIS in monitoring a 
fast growing urban area for urban database creation, qualitative analysis of spatial phenomena, trend 
analysis, study of distance based relationship of planning parameters and generation of comprehen- 
sive database for decision making. 
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6. STATUS OF SOLID WASTE MANAGEMENT 


Solid wastes can be defined as those wastes, other than liquid and gas, which do not possess any 
value for the owners and are discarded. Urban solid wastes could be hazardous as generated or 
they may subsequently combine to produce secondary hazards or they could be hazardous by 
reason of their location or method of handling and disposal. The effect of urban solid wastes is not 
only confined to one area of the environment but it has the potentiality to cause ground water, surface 
water, land and air pollution. As such, management of urban solid waste has become a major 
concem to the public and is a thrust area of Municipal Administraion. Effect of municipal solid waste 
on vanous components of environment induding man is shown in Fig. 6.1. 
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Fig. 6.1 Effects of urban solidwaste 


6.1 Legal Provision for Solid Waste Management 


Section 221 of Orissa Municipal! Act, 1950 enshrines, “Every Municipal council shall make ad- 
equate arrangements for 


I. The regular sweeping and cleaning of the roads and removal of sweepings therefrom; 
ll. The daily removal of filth, rubbish and the carcasses of animals from private premises; 
IM. The daily removal of filth and rubbish from dust bins and private premises; and 


Vv. The conversion of such sewerage, offensive matter, filth and rubbish collected by the 
Muncipality to compost manure in the manner prescribed and with this objects, it shall 


provide; yr 
- Depots for the deposit of filth, rubbish and the carcasses of animal; 
- Covered vehicle or vessels for the removal of filth 
- Vehicles or other suitable means for the removal of the carcasses of large animal, 
filth and rubbish and 

- Dust-bins fortemporary depostt of rubbish". 

6.3 Organisation Pattern of Urban Solid Waste Management in Bhubaneswar 
Municipal Corporation (BMC) 


Health Officer (1) 


| 
Sanitary Inspector (2) 


| 
Zamadars (30) 


Sweepers (1186) 
6.3 Urban Solid Waste of Bhubaneswar at a glance 
Population 4,11,592(1991), Estimated > 7,00,000 (1998) 
House hold 85973 (1991), Estimated 2,00,000 (1998) 
Area 124.74sq.Km 
Slum population 1,10,112 (1991), Estimated 2,00,000(1998) 


Sites where slums located Scattered all over the municipal area, but are mainly concen- 
trated around the railway station 


Principal Industries Mancheswar Camage Repairing Workshop, OMFED, Industnes in 
the Industnial Estate 
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No. of Sweepers 1186 

No. of Landfill sites 5 

Generation of waste/day 30,000 cft (about 4001) 
Percapita generation of waste 500 gm (approx.) 


5.4 Nature and Quantity of Solid Waste 


6.4.1 Nature 


Aspects like solid type, waste sources, their characteristics and quantity generated in Bhubaneswar 
‘Minicipality are presented in Table 6.1. 


Table - 6.1 Characteristics of dolideastes of Bhubaneswar vity 


Waste Source Characteristics Quantity 
(pd) 
Refuse a) Domestic Biodegradable (vegetable, 212.50 
food, oil etc.) 
Nor-biodegradable (packing 
polyethytene bags) 
Combustible (textile, glass, 
rubber), Metal containers etc. 
b) Officials/industrial Combustibte (papers) 
c) Markets/Commercial Biodegradable, Combustible 
d) Commercial Centres Combustible, Papers, 
Polythene Packing 
Buming Ash Solid fuel buming Generally inert 8.50 
Building Construction/Demolition Metallic or Building Not exactly 
wastes Rejected materials Quantified, 
materials/equipments 125.00 
’ approx. 
Industrial Industries Hazardous & non-hazardous 45.00 
waste wastes 
Clinical waste Nurshing houses & Hazardous 1.00 
Hospitals 
Sewer sludge Sewer cleaning Bio-degradables and 4.00 
Inorganics 
Road Road sweeping Polyethylene, Waste papers, 4.00 
Dusts 
Tota! 400.00 
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6.4.2 Composition of solid waste 
The composition of solid wastes and quantity of various components are presented below (Table 6.2). 
Table -6.2 Average physical and chemical composition of urban solid waste, Bhubaneswar 


Physical Constituents Quantity (cft) Percentage by Volume 
Paper 600 2.0 
Cloth 1200 4.0 
Plastic & Polythene 2100 7.0 
Stone 2400 8.0 
Metal 300 1.0 
Sand 10,200 34.0 
Glass 300 1.0 
Leather Negligible Negligible 
Leaves, Vegetables & Organic waste 12,900 43.0 
Total 30,000 100.0 


6.5 Solid Waste Handling and Management 


6.5.1 Collection 


Bhubaneswar Municipal Corporation has been adopted into 15 conservancy circles for effective sani- 
tary management and disposal of wastes. In major areas, concrete bins have been provided on the 
road side. Besides that, domestic garbage in many places are thrown to nearest vacant land. Rag- 
pickers collect recyclable materials such as polyethyene bag, botttes, glass bottles etc. from these 
dumps and sell those to Kawadi Wallah. Metalic wastes are collected from door to door by people 
with rickshaw trolleys and ultimately sold to Kawadi Wallah. House hold rubbish from multistorey 


apartments are dumped by the road side. 
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Various recyclabte wastes, collected in Bhubaneswar city are reflected in Table 6.3. 
Table-6.3 Quantity of recyclable solid waste collected in Bhubaneswar city 


SIN Types }7ଁOMNo.of Quantity collected Total Quantity 
Kawadiwallan (UYmonth/Kawadiwallah) (tpm) 

1. Meta! Scrap 4 55 250-300 

2. Glass 5 27 100-150 

3. Plastic/Polyethene 3 30 40-45 

4. Waste Paper/Card Board 8 40-45 80-100 

5. News Prints 20 4-5 16 

6. Miscellaneous 21 - — 


6.5.2 Transportation 


The refuges from dustbins and roads are transported in two wheeler barrows to the nearby collection 
centre. There are 11 nos. of collection centres in the city. From the collection centres, the wastes are 
transported by municipality vehicles to the dumping ground. 78 number of vehicles for transport of 
wastes are engaged by BMC, which are as follows (Table 6.4). 


Table 6.4 Transport facilities available with Bhubaneswar Municipal Corporation 


Vehicle Owned Hired 
Tata Truck 4 nos. 4 nos. 
Bedford Truck 2 nos. - 
Canter/Mini trucks 2 nos. 3 nos. 
Escort Carmier Container 1 nos. - 
Tractor 7 nos. 13 nos. 
Dozer 1 no. 1 no 
Total 17 nos. 21 nos. 


The frequency of transporation of wastes varies from loation to location, depending on the rate of 
generation. Wastes from the markets and densely populated areas are transported daily. Wastes 
from the residential zones are usually transported twice a week and the wastes from institutional 
houses like Survey of India, Regional Research Laboratory, Regional Institute of Education, Vani 
Vihar etc. are collected once a week. 


Approximately atotal of 30,000 cft of solid wast is generated per day in BMC. This figure does not 
include the debris generated due to demolition or construction of building and the wastes generated 
from the industries, which BMC does not handle. 


About 65% of thetotal wastes collected are transported leaving 35% backlog everyday. 
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6.5.3 Recycling 


The urban solid waste contains materials such as glass, textiles, polyethene bags, metallic contain- 
ers which can be recycled, if seggregated. A network of seggregated collection of these reusable 
materials from waste dumps has developed in Bhubaneswar. 


nM A pr ."f 2 mm 
Fig. 6.1 Photograph showing sorting activities by rag pickers 
6.5.4 Disposal 


As seen from the earlier discussion, BMC is disposing only 200 to 250 MT of municipal wastes 
against 400 MT, generated daily. In general, the following practices of disposal of wastes in Bhu- 
baneswar city is worth mentioning. 


e Animal Feeding 

e Random refuse dumps 

e Open dumps 

o Land fill 

e Open incineration 
6.5.4.1 Animal feeding 


Animals such as stray dogs, hog and cow/buffalo use to move freely in Bhubaneswar city. They feed 
onthe garbage. Cows even eat waste paper from the garbage dumps. Hogs are the largest scavengers 
of rotten vegetables and organics. The open defecations are source of food for street dogs. However, 
they also generate wastes, which is difficult to be quantified. A lot of vegetable wastes are consumed 
by domestic cows. The wastes from fish market and slaughter houses and carcasses are also being 
consumed by crows, dogs and vultures. However, the quantity of such consumption is usually insig- 
nificant and these animals some times become the carrier of pathogens and cause many diseases. 
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6.5.4.2 Random refuse dumps 


Disposing of solid wastes in refuse dumps is the most common practice in Bhubaneswar. Much of 
the uncollected refuse is disposed off in a similar manner wherever some vacant area is available. 
This method is cheaper, but causes air and water pollution. The muncipality sweeper occasionally 
dumps the refuse after collection, causing air pollution. These refuse dumps are also practically 
converted into breeding ground of flies, mosquitoes and rats etc. These type of dumps are found at a 
number of locations through out the city and can not be identified as specific area, as it goes on 
changing. 


6.5.4.3 Open dumps 


As such, there is no regular identified area, owned by BMC for refuse disposal. Presently, the 
wastes are dumped near Rasulgarh, Jnarpada, Baragarh, Pokhariput and Malisahi. A photograph 
showing the dumping site is presented (Fig. 6.2). 


Fig. 6.2 Photograph showing a dumping Site at Rasulgarh 


6.5.4.4 Land filling 


Bhubaneswar city, being located in a laterite undulating terrain, has many low lying depressed 
areas. There are also many man made laterite quarries which were dug for cutting building blocks. 
These abandoned quarries and low lying depressed areas are being used at present by the munici- 
pality for land filling. However, no organised, systematic, sanitary land filling practices are followed. 
6.5.4.5 Open incineration 

The sweepers after sweeping the streets, collect the garbage at one place and burn it. This is a 
common practice being followed in Bhubaneswar. This creates local air pollution problems due to 
smoke emitted during buming. 

The clinical wastes from hospitals and nursing homes are hazardous in nature. These are being 


disposed off along with other municipal wastes and there is no specific disposal practice earmarted 
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for these type of wastes. It is surprising to note that no organised collection or disposal practice is 
being followed in Bhubaneswar. 


6.6 Conclusion 


BMC has a network for collection and transportation of its solid waste. But so far no organised final 
disposal practice or combination of such practices has been followed. The present practices for final 
disposal methods viz. open dumping, insanitary land filling, open incineration etc. are grossly inad- 
equate, unscientific, unhygienic and likely to cause many more complex problems like ground water 
contamination, spread of epidemics in future etc. The present disposal sites near Rasutlgarh Chhak 
not only gives an unwelcoming gesture but a ravage look to the planned city. 


Confusively it can be said that, 


a. Out of the total quantity of waste generated and collected, the Mur.icipa! Corporation could be 
able to handle about 65% and the balance 35% is of another concern. 


b. Rubbish from construction sites and buildings is another matter of concem. The municipality 
has not been equipped with man and machineries to deat with this type of waste. As a result, 
a growing city like Bhubaneswar where construction of building is one of the major activities, 
the roads and places of common interest are often found filled with this type of rubbish giving 
an overall look of unclean lines and range. 


6.7 Recommendations 


I. Collection routes in which both commercial! and residential wastes are found, may be com- 
bined and collected together so that vehicles could efficiently make trips both residential and 


some commercial! stops. 


ll. More community bins should be provided for organised garbage collection. The community 
bins should be made available at every 100 m distance or for every 100 people there should be 
one bin so that the people need not have to throw the residentia! wastes here and there. 


UA Bulky wastes such as trees, telephone polls, auto parts, appliances, machines are generally 
not transported by conventional vehicle of municipality and are abandoned on public or private 
property. These should be collected and transported to disposal site. For this tractor mounted 


cranes should be made available to the municipality. 


IV. Hazardous wastes such as pathological, explosive, rejected toxic chemical containers need 
to be disposed off separately. Collection, transportation and disposal crews must be trained to 
identify and handle such wastes safely. The pathological wastes should be collected sepa- 
rately and incinerated and the ashes generated should be bummed. 


V. Storage of solid waste should be avoided because of the unaesthetic look, odour etc. 


VI. Awareness of waste dispoast! in plastic bags should be increased. This is simple, light, less 
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expensive, easier to tie and handle. in addition, it reduces the spillage of litter. A door to door 
collection system may be introduced in some posh colonies such as Bapujinagar, Forest 
Park, Saheed Nagar, IRC Village etc. in IRC Village, collection in plastic buckets on daily 
basis has been introduced by Ambedkar Institute, one NGO. Such collection arrangement 
can be further streamlined by introducing seggregation at source, their disposal in a more 
economic way. 


Drop boxes with covered lead should be installed through out. The garbage will be direclty 
taken from these boxes, thus avoiding storage. 


Compaction devices in storage/collection areas for reducing the space (volume) requirement 
by increasing solid waste densities should be instatled. This will increase the transport effi- 
ciency. 


Seggregation of reclammable materials at the source for solid waste separation should be 
introduced. Resource conservation has been presently the major motivation for waste 
Seggreagation. Source seggregation of metal, glass, paper and other valubale components 
may be considered as public responsibility. However, this will increase collection and disposal 
cost. The collection of recyclable matters should be made more intense with more organised, 
mechanical picking system and encouraging the ragpickers by providing them the genuinne 
price for the materials. 


Vermi composting technique should be applied for organic solid waste management. 


The following collection system parameters in Bhubaneswar need examination and 
improvement 


Collection vehicles 
Routes 

Crew size 

Collection frequency 
Service type 


The workers, handling wastes, should be provided with protective accessories such as gum 
boot, gloves, masks etc. 


Solid waste processing like shredding and high-density baling may be introduced at transfer 
or storage stations. 


The present practice of manual street cleaning in Bhubaneswar may be improved by introduc- 
ing flushing and mechanical sweeping machines in major streets like Rajpath, Rajmahal Square, 
Vanivihar, Kalpana and A.G. Square. 


Digitized by srujanika@gmail.com 


XVII. 


There should be stringent condition in the Bhubaneswar Development Authority planning 
apporoval certificates for proper disposal of building refuse and penalty for violation may also 
be provided in BDA rules. 


Municipal Corporation should be specially equipped to handle rubbish at building and con- 
struction sites in the city limits and execute it on payment basis. 


The abandoned dumps should be properly rehabilitated by suitable plantation and develooment 
of gardens and parks. 
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7. STATUS OF HAZARDOUS AND BIO-MEDICAL 
WASTE MANAGEMENT 


Witn rapid industrialisation worldwide, there has been a substantial increase in generation of types 
and quantities of hazardous wastes. The effect of the hazardous wastes and the significant potential 
risk they pose to life and life support systems are recognised. The public at large have become 
aware that indiscriminate disposal of these wastes is posing threat to the environment and public 
health. 
7.1 Hazardous Waste Management 

The problem of management of hazardous waste has been realised in India and therefore, a rule 
on "The Hazardous Waste (Management and Handling) Rules, 1989" has been framed by the 
Ministry of Environment & Forests under the provisions of Environment Protection Act, 1986. In the 
said rule, 18 (eighteen) categories of wastes with their regulatory quantities have been identified. 
Their proper management at all stages during generation, collection, storage, transport and disposal 
are needed. 
7.1.1 Inventorisation of hazardous waste 

Industries generating hazardous wastes in different Industnal Estates of Bhubaneswar are given 
in Table 7.1. 


Table-7.1 Hazardous waste generating industries in Bhubaneswar 


Sl.No. Name of the industry Size of Product Annual 
Unit Production (tpa) 
1. Orissa Drugs & Chemicals Medium(M) ORM(Pouches) 30 lakh (Nos.) 
Mancheswar Industrial Estate Ampulies 50 lakh (Nos.) 
(MIE) Bhubaneswar Tablets 1,500 lakh (Nos.) 
Infusion 5 lakh (Nos.) 
Capsules 80 lakh (Nos.) 
2. Trimurty Paints & Chemicals Small(S) Paints 1,90,000 


2/88, Sector-A, Zone-B, 
(MIE) Bhubaneswar 


3. B.B. Industries, Plot No. 26 Small(S) Industrial grease 100 
Chandaka ind. Complex Wheel-bearing grease 200 
Bhubaneswar Chesis grease 100 

4. Indo Maxwell Ltd., Chandaka Large(L) Lead concentrate 13,164 
Ind. Complex, Bhubaneswar 

5: Magnetx India Ltd., Chandaka Large(L) Hard ferrite 1,200 
Ind. Complex, Bhubaneswar 

6. Anand Gases, (MIE) Small(S) Acetylene 180 


GP renege ppg eo eee gece pede: 
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Tota! quantitity of hazardous wastes generated by different industries, their sources of generation and 
classification are given in Table 7.2. 


Table-7.2 Hazardous waste generating units with the source, quantity, characterstics & 


WCNo. 
Name of the Industry 


Orissa Drugs & Chemicals, 
Mancheswar Industrial Estate 
(MIE), Bhubaneswar 


B.B. Industries, Piot No. 26, 
Chandaka Ind. Complex 
Bhubaneswar 


Indo Maxwell Ltd., Chandaka ind. 


Complex, Bhubaneswar 


Magnetix India Ltd., Chandaka Ind. 


Complex, Bhubaneswar 


Anand Gases, MIE, Bhubaneswar 


Category 


M 


S 


Haz. Waste source 


Qty.(tpa) 


a) Off specification product 2.0 


b) Rejected containers 


Process 


E.T.P. sludge, 
containing heavy metals 


a) Process sludge 
b) Rejected 
containers & liners 


Reactor 


1.0 


Characterstics W.C. No. 


- 17 
on 18 
Containing oil 10 
Containing zinc 3 
& other heavy metats 

Containing zinc & 3 
& other heavy metals 

Alkaline 16 


7.1.2 


Practice of hazardous waste management 


Management of hazardous waste has to cover all stages of handling; which include collection, storage, 
transportation, treatment and disposal. 


A comprehensive summary on the present practice of hazardous waste collection, storage, transportation, 


treatment and disposal adopted in different industries is given in Table 7.3. 


Table - 7.3 Hazardsous waste management practice in Bhubaneswar 


Name of the industry 


Orissa Drugs & Chemicals, 
Mancheswar Industria! 
Estate (MIE), Bhubaneswar 


Trimurty Paints & 
Chemicals, S-2/88 
Sector-A, Zone-B, 
(MIE) Bhubaneswar 


B.B. Industries, Plot No. 26 
Chandaka Ind. Complex, 
Bhubaneswar. 


Ananda Gases, 
MIE, Bhubaneswar 


Collection 
Manual 


Manual 


Unorganised 


Manua! 


Storage system Transportation Treatment 
Ni a) Off specificati- 


Under shed 


Open space 


Open space 


Concrete pit 


Manual 


Manual 


Manual 


Manua! 


Disposal 


on products burried 
inside factory 
premises 

b) Rejected 
containers 

washed and sold 


Ni On land 


Ni Inside the factory 


premises 


Ni inside the factory 


premises 
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indo Maxwell Ltd., Solid Wastes Open space Manual Nil Dumped in an 
Chandaka Ind. Complex, collected in earth pit 
Bhubaneswar Waste Water 

recycling tanks 
Magneto India Ltd., Manual Oepn space Manual NI Dumped in an 
Chandaka Ind. Complex, unlined pit inside 
Bhubaneswar factory premises 


7.1.3 Findings and Recommendations 


Li. Awareness has to be created among the industries particularly with respect to treatment and 
safe disposal of the hazardous wastes. 


i. Common disposal facilities should only be encouraged for small scale industries where space 
constraints exist. Large and Medium industries should properly dispose off their hazardous 
waste in their own premises. 


mn. The industries should be encouraged to takeup waste minimisation programme through train- 
ing and awareness. 


IV. As seen from the earlier discussions, the records on wastes generation, categorisation, 
transportation, treatment and disposal are not available. Records have to be maintained by 
the industnies. 


V. A proper management system should be developed for disposal of hazardous wastes in 
common disposal site. An agency should be identified and entrusted with the task. The 
agency should preferably belong to or created by the Industnes Department. 


Mi. The degree of contamination needs to be assessed by detail survey of ground water and soil 
quality in and around the existing waste disposal/dump sites in individual industries or out- 
side. 


VII. There is need to develop hazardous waste management plan where the waste can be dis- 
posed off in an environmentaily compatible manner. 


7.2 Biomedical Waste Management 


The wastes from hospitals, nursing homes, clinics etc. are apparetnly hazardous and infec- 
tious untess treated carefully. Presently these are disposed off in a manner which is not environmen- 
tally sound. The indiscriminate disposal of these bio-medical wastes poses great risk to human 
health and the environment, and can cause an epidemic within no time. 


7.2.1 Source of bio-medical waste 


There are 5 Govt. Hospitals, 2 Private Hospitals, 17 Govemment Dispensaries, about 20 Nurs- 
ing Homes and many Private Clinics within Bhubaneswar Municipal Corporation area. No systematic 
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study has been done to quantify such wastes. From an conservative assessment generation of total 
quantity of wastes is estimated at 1 ton/day. The various types of biomedical wastes generated, are 


summarised below (Table 7.4). 


Table - 7.4 Sources of bio-medical wastes 


Type of waste 


Source 


Blood and body fluid 


Animal Wastes 


Microbiological Wastes 


Waste Sharps 


High Infectious Wastes 
Isolated Wastes 
Discarded Medicines 
Solid Wastes 


Disposables 
Liquid Wastes 


Bio-Technology Wastes 


Incineration Wastes 


Human tissues, organs, body parts, body fluids, blood and 
blood products and items saturated or dripping with blood, 
body fluids contaminated with blood and body fluids removed 
during/after treatment, surgery and autopsy or other medical 
procedure 

Animal tissues, organs, body parts, carcasses, fluids, blood 
and blood products, items contaminated with blood and 
fluids, wastes from surgery treatment and autopsy and 
wastes of experimental animals used in research wastes 
gnerated by veterinary hospitals, colleges, animal houses 
and livestock firms 

Laboratory culture stocks or specimens of microrganisms, 
Ive or attenuated vaccines, human and animal cell culture 
used in research and infectious agents from research and 
industrial laboratories, wastes from production of biological 
dishes and devices used to transfer of cultures 

Sharps such as needles, syringes, scalpels, blades, glass 
etc. that are capable of causing puncture and cuts. This 
includes both used and unused shaprs. 

Highly infectious Living or nonliving pathogens exposure to it 
could cause diseases. 

Biological wastes from discharged materials contaminated 
with blood, excretion exudates or secretions from human 
and animals isolated due to communicable diseases 


Wastes generated from glassware and equipments used 
Solid cotton, dressings, finens, bedding including the pack- 
aging materials 

Disposable items other than the waste sharps 

Laboratory and washing, cleaning, house keeping and dis- 
infecting activities 

Activities involving genetically engineered organisms or prod- 
ucts and their cultures not declared to be safe 


Ash from incineration of biomedical wastes 


De OOOO OOOO OO 
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7.2.2 Ideal practices of bio-medical waste management 

The management of bio-medical waste involves collection, storage, transportation, treatment 
and final disposal. 
7.2.2.1 Collection and storage 

Separate containers are to be used for collection of different categories of wastes. The colour 
coding and types of wastes are given below. 

Colour coding Type of wastes 


Yellow Clinical waste for incinerator 


Yellow with black stripes Clinical waste for land filling 


Light blue ortransparent Waste for autoclaving 
with light biue lettering 


Red Human anatomical! waste 
Orange Animal waste 


7.2.2.2 Transportation 


Transportation of bio-medical wastes must be done in completely covered vehicles. It is advis- 
able to make compartments for designated types of wastes. This will facilitate subsequent treatment 
and disposal. These vehciles are to be regularly cleaned and disinfected. 


7.2.2.3 Treatment and disposal 


The methods available fortreating the infectious wastes include stabilisation, incineration, irra- 
diation and chemical disinfections. 


Recenly Ministry of Environment & Forests have come out with a draft rule namely "Bio-Medical 
Wastes (Management and Ha ndling) Rules, 1995" under Environment Protection Act, 1986 to en- 
sure effective management of Bio-Medical Waste. The generators should have the following respon- 


sibilities. 

I. The types of wastes are required to be seggregated. 

ll. The package of bio-medica! waste should be done in leak resistance containers. 

Il. The containers should be of specific colour and clearly be displayed as bio-medical waste. 
IV. The bio-medical waste should not be stored at any place for more than 3 days. 


V. Allhospitats nurshing homes, clinics and labortories should identify a particular location in its 
premises for storing bio-medical waste. In this context, the Bhubaneswar Development Auhtority 
(BDA) and Bhubaneswar Municipal Corporation may extend all support. 
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Vi. Bio-medical wastes should be treated and disposed as summarised below 


Waste Class Treatment and disposal options 
Human & anatomical! Wastes Disinfection and incineration, burial 
Animal Wastes Disinfection and burial 
Micro-biological wastes Disposal in special container 
Human blood & Body fluids Dilution with disinfectant 

Disposal in special drains 
Waste shaprs Disposal in special containers and !andfill 


Highly infectious wastes Special decontamination, locking in specially 
designed container & final disposal on secured landfill 


Isolated wastes Secured landfill disposal after suitable treatment 

Discarded medicines Incineration 

Discarded glassware Decontamination, destruction 

Disposable Packaging in appropriate containers and 
incineration disposal on secured landfill 

Liquid wastes Disinfection and discharge in special drains 

Bio-technology wastes Packaging in special waste containers and disposal 
on land 


Vil. Hospitals, nurshing homes and clinics should set up common incinerator and the cost should 
be bome proportionately. The centers with more than 30 beds or cattering to more than thou- 
sand patients per month should install incinerators of their own. 


Vill. The bio-medical waste which are not incinerable shall be pre-treated, disinfected and should 
be disposed off in an environmentally sound manner. 


XK Protective clothes such as masks, gloves and other protective gear should be provided to the 
person engaged in handling bio-medical! wastes. 


XxX The bio-medical wastes, except glasswares, shall not be recycled or reused. 
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8. STATUS OF BIODIVERSITY 


Biodiversity isthe first casualty of urbanisation. Bhubaneswar is now exception to that. Once be- 
stowed with 54% of forest cover (1930) the city has been poorer by shading host of it inthe course of 
60 years with a meagre bush cover of 3% (1990). 


8.1 flora 
8.1.1 Past flora 


Not longtime ago, before the construction of New Capital in 1948, Bhubaneswar and adjoining 
regions supported a thick vegetational cover which was poputarly known as Rampur-Bharatpur jungle, 
a part of the Chandaka-Dampada forest complex. The forest was moist-deciduous type. The biodiversity 
was remarkably rich. 


Mango, (Mangifera indica), was the most dominant tree element in the area. The name "Ekamra 
Kanana” a synonym of mango orchard for which Bhubaneswar is popularly known, speaks of the 
dominance of the tree. Other notable tree species constituting the top canopy were Pterospermum 
xylocarpum, Strychnos noxvomica, Emblica officinalis, Terminalia bellirica, Xylia xylocarpa, Madhuca 
longifolia, Butea monosperma, Diospyros sylvatica, Aegle marmelos and Ficus benghalensis. 


The robust climbers associated with these trees were Combretum roxburghii, Erycibe 
paniculata, Anodendron paniculatum, Calycoptens flonbunda, Hugonia mystax, Cayratia pedata etc. 


Epiphytes iike Vanda tessellata, Viscum monoicum and Dencrophthoe falcata deserve spe- 
cial mention. The middle storey of the forest was composed of Tarenna asiatica, Glycosmis arborea, 
Toddalia asiatica, Lantana camara, Memecylon umbeliatum, Streblus taxoides, Allophyilus serratus, 
Engenia bracteata, Clerodendum viscosum, Maytenus emarginata etc. These were associated with 
twinners and climbers such as Abrus precatorius, Merremia umbellata, Cocculus hirsutus, Solena 
amplexicaulis, Hemidesmus indicus, Coccinea grandis etc. 


The herbaceous elements of the ground flora were Aerva lanata, Rungia pectinata, Vernonia 
cinerea, Ageraturn conyzoides, Andrographis paniculata, Evolvulus alsinoides, Leucas aspera, 
Pennisetum pedicellatum, Alloteropsis cimicina, Eragrostis cilliata etc. 


Bhubaneswar with large number of temple ponds and notable reservoirs & lakes was support- 
ing rich aquatic flora. Floating hydrophytes were represented by Nymphaea pubescens, N. nouchali, 
Euryale ferox, Nelumbo nucifera, Enydra fluctuans, Pistia stratiotes, Nymphoides cristata, N. 
hydrophylla, Cyperus cephalotes etc. The common submerged species were Hydrilla verticillata, 
Nechamandra allemifolia, Ceratophyilum demersum, Blyxa echinosperma, Utricularia aurea, Limnophila 
heterophylla etc. 


The representative elements of marshy places were Scirpus articulatus, Hygrophila auriculata, 
Hydrolea zeyianica, Eclipta prostrata etc. Infact, many depressions and ditches harboured a broad 
Sprectrum ofwetand flora which provided ideat niche for the aquatic life forms. 


4: 
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8.1.2 Present flora : 


Ever since the new capital came into being, the rich flora of Bhubaneswar has been largely 
replaced by mostly thorny species. The tree canopy is altogether absent as the tree species have 
been reduced to stunted size under the influence of heavy biotic factors such as repeated cuttings, 
grazing and fire. 


The important species constituting this type of scrub jungles are Xeromphis spinosa, Alangium 
salvifolium, Lagerstroemia parviflora, Strychnos nuxvomica, Cassia fistula, Casearia graveolens, 
Ochna obtusata, Zizyphus mauritiana, Z. mauritiana var. fruticoSa, Z. oenoplia, Streblus taxoides, 
Bambusa arundinacea, Capparis brevispina, Flacourtia Sepiaria, Atalantia monophylla, Glycosmis 
mauritiana, Cipadessa baccifera, Olax Scandens, Plecospermmum Spinosum, Meytanus emarginatus, 
Allophyllus serratus, Mimosa himalayana, Eugenia bracteata, Meyna SpinoSsa var. pubescens, Pavetta 
crassicaulis, Randia malabarica, Tarenna asiatica, Maba buxifolia, CansSsa spinarum, Holarrhena 
antidysentrica, Lantana camara var. aculeata, Croton caudatus, Euphorbia caduciifolia, Streblus 
asper, Toddalia asiatica and Calamus viminalis var. fasciculatus. 


Among the shrubs are Abrus precatonus, Atylosia Scarabaeoides, Dunbaria conspersa, Mucuna 
pruriens, Combertum roxburghii, Mukia maderaspatana, Ichnocarpus frutescens, Ipomoea pestigridis, 
1. obscura, Merremia tridentata, M. umbellata. Rivea hypocrateriformis, Dioscorea bulbifera, D. 
pentaphylla, D. oppositifolia, Smilax ochreata and Lygodium flexuosum are among the climbers. The 
herbaceous flora is poor and consists of mainly Andrographis paniculata, Blepharis maderaspatensis, 
Dipteracanthus prostratus, Curculigo orchioides, Eranthemum capense and some grasses. 


8.1.3 Mixed forests 


The sandstone of Khandagiri and Udayagiri carry a vegetation of low mixed and semi ever- 
green type. The vegetation of these hills has been more or less preserved because the hills were 
declared protected due to their archaeological importance. The forests consist of a mixture of de- 
ciduous and semi evergreen species. The shrubby gorwth is scanty but gigantic climbers are com- 
mon over the trees. The important component tree species are Alphonsea lutea, Pterospermum 
xylocarpum, Polyalthia cerasoides, Gmelina arborea, Mesua ferrea, Lepisanthes tetraphylla, Lannea 
coromandelica, Syzygium cumini, Canthium dicoccum, Gardenia latifolia, Ixora arborea, Manilkara 
hexandra, Diospyros cordifolia, D. peregrina, D. montana, D. sylvatica, Vitis p:nnata, Ficus amottiana 
and Gelonium multiflorum. The undergrowth of shrubs is poor and consis!s of mainly Memecylon 
umbellatum. Symphorema involucrata and Alangium salvifolium. The clirr.bers are common and 
include some of the gigantic species namely, Calycopteris floribunda and Erycibe paniculata. Other 
climber species occurring in this type are Hugonia mystax, Cayratia pecata, Cissus adnata, C. 
vitiginea and Diplocyclos palmatus. The ground flora is not rich and is mace up of mainly Barleria 
strigosa, Eranthemum capense, Ecbolium viride var. dentata, Adiantum £ *.iippense, Hemionitis 
anifolia, Cheilanthes tenuifolius, Thecagonum ovatifolium, Lindemia hirsute, 2.cliptera bupleuroides, 
Justicia betonica, Pupalia lappacea, Laportea interrupta, Cyperus dubius, Diectomis fastigiata, Digitaria 
abludens and Desmodium gangeticum. 
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8.1.4 Aquatic vegetation 


The common species comprising the aquatic flora of lakes, ponds, ditches, streams, paddy 
fields, river beds etc. in the area include Pistia stratiotes, Salvinia cucullata, Nymphaea stellata, 
Aeschynomene aspera, A. indica, Nymphoides cristata, N. indicum, Ipomoea aquatica, Utricularia 
aurea. Ceratophyllum demersum, Hydrnilla verticillata, Vallisneria spiralis, Eichhomia crassipes, Lemna 
perpusilla, Spirodela polyrrhiza, Azolla pinnata, Najas minor, Cyperus eleusinoides, C. platystylis, C. 
distans, C. procerus, C. punticulatus, Eleocharis dulcis, Scirpus articulatus, Leersia hexandra, Pani- 
cum repens, Pseudoraphis spinescens, Amischophacellus axillaris, Aponogeton natans, Eriocaulon 
quinquangulare and Ludwigia adscendens. 


8.1.5 Analysis of the flora 


The total! number of species comprising the flora of Bhubaneswar includes a good number of 
cultivated plants. Gymnosperms are found only planted in the gardens and Pteriodyphytes are poorly 
represented. Grasses and sedges predominantly represent the monocotyledonous flora. 


8.1.6 Avenue plantation of Bhubaneswar 4 

In order to counter act the negative impacts of depleting vegetation cover attempt has been 
made by the State Government for plantation and aforestation in and around Bhubaneswar, The 
scheme "Plan taken in and around Bhubaneswar” is being executed since 1984-85 by the Orissa 
Plantation Development Corporation in degraded land limits of Bhubaneswar, The scheme is now 
being executed by the Orissa Forest Development Corporation, Bhubaneswar and it is under the 
Divisional Forest Office, Costal Shelter Belt Aforestation Division, Puri, BBSR. 


Fig 8.1.1 Avenue Plantation in Bhubaneswar 


Digitized by srujanika@gmail.com 


Details about such plantationd are given below. 
Table 8.1 Details about avenue plantation in Bhubaneswar 


S.No Year ‘Scheme No.of Stes Area mNo.oftrees, 
(ha) planted 

1: 1984-85 State Pian 16 67211 

Bhubaneswar 

Beautification 
2. 1985-86 -do- 9 7226 
3. 1986-87 -do- 14 12802 
4. 1987-88 -do- 8 3236 
5. 1988-89 -do- 27 5807 
6. 1989-90 -do- 28 10304 
7. 1990-91 -do- 21 10088 
8. 1991-92 -do- 19 4900 
9. 1992-93 -do- 22 5682 
10. 1994-95 -do- 1 8 8340 

B.D.A. (Block) 7 1750 
11. 1995-96 State plan. city 101.5 (plant) 144378 

forest 
12. 1995-96 -do- 44.5 (plant) 48200 
13. 1996-97 -do- 100 00 (RDF) 56000 
50 00 (P'ant) 
50 90 RDP 
14. 1997-98 -do- 100 00:P'ant) 110000 
1105(RDF) 


ROF - Rehabilitation Demarked Forest 
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There is a lot of scope for further plantation in the city. In many areas, plantation has not been done 
and in some areas trees have been cut and replacement has not been made. This requires attention. 
On either side of the roads depending upon the availability of space (10 feet and 60 feet) plantation 
can be started and maintained over the year. 


A list of trees with their vernacular names is furnished below, which have been planted at various 
plantation sites of Bhubaneswar. 
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Kuruma 
Karanja 
Krushnachuda 
Kadamba 
Champa 
Baula 

Shishu 
Sunani 

Sirisa 

Sala 

Jangali badam 
Anjuna 

Amba 

Jamu 

Katha badam 
Kanchana 
Radhachuda 
Mahalimba 
Debadaru 
Bara 
Chhatiana 
Poichandia 
Nilagin 
Nimba 
Muchukunda 


Haldina cordifolia 
Pongamia pinnata 
Delonix regia 
Anthocephalus cadamba 
Michelia champaca 
Mimusops elengl 
Dalbergla sissoo 
Cassia fistula 

Albizia lebbeck 
Shorea robusta 
Terminalia catappa 
Terminalia arjuna 
Mangifera indica 
Syzygium cumini 
Sterculia foetida 
Bauhinia vanegata 
Caesalpinia pulcherrima 
Ailanthus excelsa 
Polyalthia longifolia 
Ficus benghalensis 
Alstonia scholaris 
Drypetes roxburghii 
Eucalyptus citriodora 
Azadirachta indica 
Pterospermum acerifolium 
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26. Patali 

27. Chhota Sunan 
28. Akasa mali 
29. Kochila 

30. Anla 

31. Bahada 

32. Tentuli 

33. Bela 

34. Giringa 

35. Mahula 

36. Nageswara 
37. Polanga 

38. Harida 

39. Asana 

40. Ashwastha 
41. Saguan (Teak) 
42. Phas! 

43. Asoka 

44. Dalchini 

45. Badachakunda 
46. Kaintha 

8.2 Fauna 


Lagerstromia flos-reginae 
Cassia glauca 
Millingtonia hortensis 
Strychnos nuxvomica 
Emblica officinalis 
Terminalia bellirica 
Tamarindus indica 

Aegle marmmelos 
Pterospermum xytocarpum 
Madhuca longifolia 
Messua ferea 
Calophyllum inophyllum 
Terminalla chebula 
Terminalla tomentosa 
Ficus religiosa 

Tectona grandis 
Anogeissus acuminata 
Saraca asoca 
Cinnamomum zeylanicum 
Cassia siamea 

Limonia acidissima 


No published literature is available on the faunal diversity of Bhubaneswar but surveying the 


scattered literature on wild animals of Chandaka and adjacent forest areas of yester years indicate 
that this region was famous fortigers, elephants, avifauna and herpetofauna. Bhubaneswar area is 
infact very nich in amphibia, reptiles, bird and mammalian diversity. Informations not available onthe 
diversity of invertebrate animals. There is, however, urgent need to study the faunal diversity of 
Bhubaneswar and adjacent forest areas. Unless we have quantitative data on biodiversity, it will not 
be possible in future to understand the effect of pollution and urbanisation on biodiversity and it will be 
difficult to take measures for their protection. 
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However Nandan Kanan Biological! Park-cum-Sanctuary was estaplished on 29th December, 
1960 This Biologica! park is situated about 15 kms from the heart of Bhubaneswar and it consists of 
an area of 444 ha consisting ot swamps and marshes, botanical! garden and the "Kanjia lake” cover- 
ing an area of 50 ha Nanda X<anan 1s now 38 year old and is known for housing many species of rare 
and endangered animais and for the Lion Safan. the White Tiger Safan. the Rope way connecting 
the Zoological Parx and Botanical Garden and the captive breeding programme of crocodiles. The 
area iS adjacent to the Changakra forest which was famous for the elephants and tigers. Many of the 
wld anima! Species nouseqa in Nandankanan were also found in Chandara forest in earlier days. 
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9. SUMMARY 


Concluding a discussion on the Environment Status of Bhubaneswar is difficult, mainly be- 
cause such discussion can never be complete. Problems are unlimited. In spite of all care, 
many more facts about the macro & micro environment of a growing city with thousands and 
thousands of years of history might be missing. Each chapter is having some concluding 
remarks and recommendations. Presented below are some prominent ones for the conve- 
nience of the readers. 


1. There is practically no complete sewerage system existing in the city. There are only collect- 
ing sewers existing in many parts of the city with few septic tanks and oxidation ponds, which 
have become non functional in course of time. As a result, raw Sewage is being discharged 
into the valleys creating health and environment problems. 


2. Cost effective solution to the treatment process of the city sewage may be evolved. 


The plant established by PHED at Sainik School is a step forward in this direction. Without 
delaying too much for a cost prohibitive option of treatment involving hundreds of crores of 
rupees, this type of plants can be tried at different places. 


An idea has been given by Orissa Pollution Control Board, based on the role that the Gangua 
nala is playing at the moment in receiving the untreated wastewater of the city. The same 
should be recognised in its scientific, geographic and economic perspective and be given a 
face lift by some additional arrangements so that the nala can take care of the city wastewater 
at least for some time to come. This may be scrutinised and, if found feasible, can be tried in 


a pilot scale. 

3. It is observed that inside the city more and more natural small streams have been lined by 
masonry walls. Such linings not only give an artificial look to the streams but also reduce their 
natural capacity of self purification to degrade the waste. "ଏ 


4. The air quality of the city is fairly good excepting rising trend in SPM and RPM. Fora develop- 
ing city, this is likely because of lot of ongoing construction works, and road conditions and 


ever increasing vehicular population. 


5. No. of vehicles on our roads are increasing day by day. The number of two wheelers are 
increasing at a faster rate. These 2 stroke vehicles are more polluting in comparisonto their 4 
stroke counter part. The only reason for their increase is the lack of adequate and reliable 
public transport system. Inorder to check the increasing vehicular pollution and protect the 
city air from deterioration, these vehicles may be discouraged to ply on the roads by introduc- 
ing better public transport system and levying discriminatory higher tax for polluting vehicles. 


6. There is another dangerous trend observed in recent days. The number of 3 wheeler diesel 
driven vehicles are increasing day by day. These vehicles are preferred by the public because 
of their easy access to namrow lanes, affordability, frequency etc. However, the lesson learnt in 
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11. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


this regard in Lucknow and Kanpur should not be forgotten. These vehicles not only jam the 
roads, and disrupt traffic but emit more poltutants and produce more noise. 


Routine testing of vehicles for their emissions to grant permit or issue Pollution Under Contro! 
Certificate is not enough to control vehicular pollution. There should be frequent surprise 
checkings. Department of Transport may develop infrastructural facilities and manpower to 
meet this challenge. ° 


The present norm of restricting fossil fuel burning in the Master Plan Area may be strictly 
adhered to. i 


Many polluting activities need to be stopped within the city limit viz. restriction on burning of 
fossil fuel for making bricks etc. Normally such activities are carried out in the hinter land in a 
bigger scale. All care should be taken to regulate these activities without which the pollution of 
the city will pollute the country side. i 


The stone crushers should be shifted and relocated sufficiently away from the Master Plan 
Area boundary complying to the provisions of law. 


Noise level in the city at many places has already exceeded the limit. At many places there is 
not much variation in day and night noise levels. This is mainly due to the busy NH and other 
busy roads, traversing the city. The NH-5 should be diverted away from the city boundary. 


Pneumatic homs should be banned all together. 


Strict regulatory mechanism may be imposed on public address systems used in public 
gatherings and for advertisements. The sound level should be just sufficient for the target 
audience. 


“ Production of noise from all sources, excepting emergency requirements, should be banned 


between 9.00 p.m. to 6.00 am. 


Prompt decision should be taken to finalise the master plan, so that there would be sufficient 
scope to adhere to the planning norms & provisions. ‘ 


Improved techniques like GIS should be followed in town planning. 


The vacant spaces earmarked for community gardens and children parks are often found to 
be misused or encroached for some other purpose. These places serve as "lungs" for the 
cities. There should not be any compromise in these cases and the authorities should take 
appropriate action to develop these places. Involving locals in such development process may 
be more effective. 


Urban sprawling in the vicinity of drainage channels not only create unhealthy situation but 
also frequent flooding in the area. Extra attention may be given to such issues at the time of 
granting planning permission. 
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Hazardous waste generated in the industries of the city may be disposed properly, irrespec- 
tive of their quantity. 


Debris from construction activities poses a major problems in the handling and disposal of 
solid waste in Bhubaneswar. In absence of adequate facilities with the municipality such 
wastes are not properly handled so far. Strict condition should be stipulated in the planning 
approval to clear the rubbish generated at the site of construction. Imposing penalty for any 
default may be effective. 


Municipal Corporation should adopt one or more available best options for solid waste dis- 
posal depending on their suitability to local conditions and on available fund position. 


The Bio-medical waste is likely to create problem in near future. Their Collection and transpor- 
tation may be streamlined and suitable disposal method may be adopted. Bhubaneswar Mu- 
nicipal Corporation and Bhubaneswar Development Authority may jointly evoive feasible 
action plans. I 


Construction of High rise residential apartments and office buildings are the trend of the day. 
Till date 32 residential flats with coverage area of 7.8 lakh sq.ft have been permitted by BDA. 
While per se such constructions are not objectionable, their construction without adherence 
to building guidelines may cause problems for surounding area. They disrupt the sky line and 
normal air circulation. Precautions should be taken while permitting such developments. 


It is a general perception that the ternperature in the city is fast increasing and the cool air is 
growingly becoming scarce. Analysis of April and May temperature data of last 20 years do 
not reveal any such clear trend. Many people ascribe the phenomenon as an offshoot of 
urbanisation. But to draw a definite conclusion, extensive study on heat island effect is 
necessary. In this connection collaborative studies can be taken up with agencies like ORSAC. 


Plantation drive of trees should be trigged at a faster rate. 
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